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FOREWORD

This book contains Volume 1 of I volumes comprising

Chepter XXXIX of Part Two of the Report of the New England-

Now York Inter-Agency Committee, organized by direction of

the President of the United States for the purpose of msking

a comprehensive survey of the land, water and related resources

of the New England=Yew York Regione

The complete report comprises three parts:

Part One « The General Report.

Part Two = The Technleal Report, with detailed

studies of the river basins and special subjectse.

Part Three = Reference Datz.

NOTE

Chapter XXXIX, Special Subjects, Regional, is published in

four volumess:
Volume 1.
Volume 2.
Volume 3.

Volume J.j.c

Fisheries, Wetlands,
Mapping, Mineral Commoditiese
Mineral Commodities.

Hurricanes.
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THE RESOURCES
OF THE

NEX ENGLAND-NEW YORK RECION

CONTENTS
Part Two
Chapter I - The New England-New Yorl}; Region
Chapter II « Subregion "A"
Chapter III = Saint Jolm River Basgin
Chapter IV - St. Croix River Basin
Chapter V =~ Penobscot River Basin
Chapter VI - kennebec River Basin
Chapter VII « Androscoggin Rivér Basin

Chapter VIII = Presumpsooct River Basin

Chapter IX s Saco River Basin

Chapter X = Maine Coastal Ares

Chapter XI = Special Subjects Subregidﬁ nyw
cﬁapter X11 = Subregion "BY |

Chapter XIXI = Piscataqua River Basin

Chapter XIV ~ New Hampshire Coastal Ares
Chapter XV = Merrimack River Basin

Chapter XVI  « Massachusetts Coastal Area
Chapter XV1I = = Narragansett Bay Drainage Basins
Chepter XVIII = Pawcatuck River Basin



Chapter XIX
Chapter XX
Chapfqr XXI
Chapter XXII
Chapter XXIII_
Chapter XXIV
Chapter XXV -
Chepter XXVI
Chapter XXVII
Chapter XXVIII
Chapter XXIX
Chapter XXX
Chapter XXXI
Chapter XXXII
bhapter XXXIIT

Chapter XXXIV
Chapter XXXV

- Chapter XXXVI
Chapter XXXVII
Chapter XXXVIII

Chapter XXXIX

' B |

Rhode Island Comstal Area‘.
Theme 8 ﬁiver Basin
Connecticut River Basin
Housatoni¢ River Basin.
Connec#icut Coastal Ares
Special Subjects Subregion "BY
Subregion “C"

Lake Mgmpﬁremagog Drainage Besin
Lake Champlain Drainage Basin
St. Lewrence ﬁrainage Basin
Special Subjects Subregion “CW
Subregion “D"

Black River Basin

Oéwego River Basin

Genesee River Basin

Small Streams Tributary
to lake Ontario

w lLake Erie - Niagars River

Drainage Basin

Special Subjects Subrégion npt
‘Subregion E ~ Hudson River Basin
Speciel Subjects Subregion EE“

Spseial Subjects, Regional
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PART TWO
CHAPTER XXXIX

SPECIAL SUBJECTS
REGIONAL

VOLUME 1

(of 4 volumes)

NEW ENGLAND - NEW YORK INTER-AGENCY COMMITTEE



SPECIAL SUBJEOTS, REGIONAL
 CONTENTS-VOLUME 1

SECTION I .- 'COMMERCIAL OFFSHORE FINFISHREARIES OF NEW ENGLAND

INTRODUCTION = |

HISTOEY OF NEW ENGLAND FISHERIES -

NE¥ BRGLAND OFFSHORE FISHING GROUNDS -

COMMERCIAL FINFISH SPEZCIES, HARVAST, AND VALUE -~

GHOUNDFISH -~ Ocean perch, Haddock, Cod, Flounders, .
Yellowtail, Blackdback, Lemon solae, Gray sols,

Sea d4ab, Halibut, Pollock, Cusk, Whitingz, Hake,
Tilefish, Wolffigh,

SHOREFISH ~ Scup, Butterfish, Summer flounder, shad,
Alewives, Tautog, Sea bass, Common eel, oOcean
pout, Striped bass,

PELAGIC FISH - Hdenhaden, Herring, Mackersl, Thimble-
eyed mackerel, Smelt, Bluefish, Swordfish, Tuna,

_ THE' INDUSTRY =
INTZRNATIONAL COOPERATION -
DISCUSSION ~

A FROGRAM FOR NEW ENGLAND FISHMRY RASHARCHE -
Bi ol ogieal-oceanographic regsearch, Statistical
program, Exploratory fishing and gear develop-
ment, Technological studles, Education and market
development, '

SUMMARY - Maine, New Hampshire, Massnchusetts, Rhode
Igland, Connecticut,

SECTION II ~ SHELLFISHERIES OF NEW ENGLAND

INTRODUCTION -

AMERICAN LOBSTER - Maine, Massachusetts, New Hampshire, |

Rhode Island, Comneecticut.
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22

33

53
55

65



SHCTION II ~ SHELIFISHERIES OF NEA EGIAND (contimued)

SOFT CLAM -~ Maine, Massachmsetts, New Hampshire,
Comnecticut, Fhode Ialand.

HARD CLAM - Ma:lne, Massachuaetts, Rhod.e Island
Connscticut,

OYSTERS - Magsachusetts, Rhode Island, Conne cticut,

SCALLOPS - Massachusetts, Bhode Island., Gonnectim.‘lt
Maine, :

MIFSSELS - Surf or Skimmer Clam, Q'cean Clam,
WISCELLANEOUS -

DISCUSSION =

SUMUARY -

SECTION 1LY - A SURVEY OF THZ MRINE SPORT FISHERY OF
NEW ENGLAND ' S '

GAME FISH H.A.BITA.T OF NEY ENGLAND -
MARINE GAME FISH OF NEW ENG-I;AND -

PELAGIC SPORP FISH -~ Swordfish Tuna, Marlin, Mako
shark,

INSHORS GAME FISH - Striped bass, Bluef ish, Mackerel,
Weakfisgh,

GROUNDFISH - Fluke, Winter flounder, Scup, Té,utbg, Sea

Bass, Kingfish, Pollock, Cod, Tomcod, Cunner.’
ECONOMIC VALUES - |
DISCUSSION =

SUMMARY ~

SECTION IV - WILDLIFE WETLANDS IN THm l\TmW ENGLAND»NEW YOZBK
BEGION

INTRODUGTION -

11
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59
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SECTION IV = ‘WILDLIFE WETLANDS IN THE NEW ENGL AND=NEW YORK
REGION (continued)

SCOPE OF WETLAND SURVEYS IN NEW YORK MD NEW ENGLAND =

METHODS USED IN WETILAWD INVENTORY =

RESUITS =

INLAND FRESH AREAS - Seasonelly flooded basins or flats,
Fresh meadows, Shallow fresh msrshes, Deep fresh
marshes, Open fresh water, Shrub swemps, Wooded

swanps, Bogs.

COAST 2L IRFSH AREAS - Shallow fresh marshes, Deep
fresh marshes, Open fresh weter.

COASTAL SALIWE AREAS = Salt flats, Salt maadows, Regul erly
flooded sslt marshes, Sounds =snd bayse

PRESENT AND FUTURE WETLINDS PROGRANS -
CONTENTS=-VOLUME 2

SECTION V ~ STATUS OF TOPOGRAPHIC AND GEOLOGIC MAPPING
IN THE NEW ENGLAYD-NEW YORK REGION

'INTRODUCTION -

STATUS OF TOPOGRAPHIC MAPPING ~ Stendard topographic
mapse

-TOPOGRLPHIC MAP COVWPAGE oF THF NEW'ENGLAND-NEW YORK
REGION = Generscl,

MAINE = Existing coversge, Present programe

NEW HAEPSEIRET4 Ekiéting'cuvérgga; Prosent progreme
VERMONT = Eﬁisting éovéfage; Prosent progreme
MASSACHUSETTS - Existing coverege, Present prograno
RHODE ISLAND = Existing coverage.

COMNECTICUT ~ Bxlsting coversge, Present progreme

iii
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SECTION V = STATUS OF TOPOGRAPHIC AND. GEOLOGIC MAPPING
IN THE NEW ENGLAVD=-NEW YORK REGION {(continued)

NEW YORK = Existing coversge, Prosent progrem,
Summery of topogrsphic mapping authorized or
in progresse

STATUS OF GEOLOGIC MAPPING = Definition, Bedrock meps,
Surficiel geologic mepse

BASE MAPS FOR GEOLOGIC MAPPING =
PRESENT COVERAGE =

ESTIMATE OF MAV=YEARS MEEDED TO COMPLETRH GEOLOGIC
MAPPING OF TIE REGION < o

CONCLUSICHS AND RECOIRENDATIONS ~ Topogrephioc mapping,
Geologio meppinge

SECTION VI = AN EARLY HISTORY OF THE MINFRAL INDUSTRY IN THE
NEW ENGLAND=NEN YORK REGION

INTRODUCTION =~

GRAPHITE =

IRON = Iron in New York, Iren in Commectisut, Iron in
Rhode Islend, Iron in Massachusetts, Chronological/
history of the iron industry in Msssechusetts, Iron
in Vermont, Iron in New Ilampshire, Iron in Mainee.

LEAD AND 2INC - Leed and zinc in New York, Lesd end
zine in Comnecticut, Lesd end zinc in Massechusetis,
Leod and zine in New Hempshire, Leed and gine in
Med 1o« :

COPPER ~ Copper in New York, Copper in Connectiout,
Copper in Massachusetts, Copper in Vemmont,
Copper in New Hampshire, Copper in Maine.

SALT =

BUILDING MATERIALS =

MARBLE =~

GRANITE -

SELECTED BIBLIOGRAPHY ON MINERALS -~
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SEOTION VII ~ IRON ORZ IN THE NV ENGIAND-NEW YORK REGION

INPRODUOTION -
MINBRALOGY - Hematite, Magmetite, Limonite, Siderite.

GEOLOGY -~ Magnetite deposits, Ilmenite-magnetite deposits,
Hematite deposits, Limonite deposits, Siderite.

MINING METHODS AND METALLURGY ~

OTHER ECONOMIC FACTORS =

DESCRIETIONS OF MINES AND DEPOSITS -

MAGNEIITE DEFOSITS (NONMITANIFZ20US) OF & YORK - M3 ne-

ville~Port Henry area, Hammondville area, Lyon -
Mountain area, Augahle Farks area, Saranac Valley

area, St, Lawrence County, Fort Ann area, Sallsbury
district,

MAGNEMITE DZPOSITS ( SOUTHZASTERN NEY YORK) - Sterling
Scott group. o : - :

PITANIFEROUS MAGNETITE DEPOSITS (NEW YORK) -
OTHER TITANIFEROUS DEPOSITS (NEW YORK) ~
HEMATITE ORES (NEW YORK) -

LIMONITE AND SIDERITH DEPOSITS (NENW YQRi;) -
MAINE -

NEW HAMPSHIRE -

VERIONT -

MASSACHUSETTS -

CONNECTICUT -

RHODE ISLAND -

RESOURCES AND FUTURS OF TH© IRON AND STEEL INDUSTRY -

SELECTED BIBLIOGRAPHY ON IRON ORE -

12
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31
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35

35

38
39
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SECTION VIII - COPPER IN THE NEW ENGLAND-NZW YORK RBEGION

INTRODUCTION -

HISTORY -

lGEOLOGY -

MINING METHODS = Ore tregtment, Smelting, Menufasturing.

NEW ENGLAND MINES -~ Maine, New Hampshire, Vermont,
Massachusatts, Conneacticut.

CONCLUSION =

SELECTED BIBLIOGRAPHY -ON COPPER -

SECTION IX - ANORTHOSITE IN THE NEW ENGLAD=NEW YORK REGION

INTRODUCTION =~ _

DESCRIPTION AND USE OF THE MATERIAL -

HISTORY AND PREVIOUS RESEARCH =

GEOLOGY = Adirondack smorthosite massif, Anorthosits
mass near Thirteenth Leke, Other anorthosite
masses in New York, Anorbthosite dikes on
Monhegen Island, Maine.

MINING AfD TECHNOLOGY -~

FUTURE POSSIBILITIES =

SELECTED BIBLIOGRAPHY =

SECTION X - BARITE IN THE NEW ENGLAND=-NEW YORK REGION

INTRODUCTION w

GEQOLOGY AUD MINERALOGY -
PRODICTION -

RESERVES AND NEARBY SOURCES =

SELECTED BIBLIOGRAPHY ON MINERALS =

14

15
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11
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SHCTION XI - CARBONATE ROCKS IN THE NEV BNGLAND-NEW YORK REGION

INPRODUCTION -

AVAITABLE INFORMATION -

DESCRIPTION OF DEPOSITS, VERMONT, MASSACHUSHITS, AND

CONNECTICUT —~ The western MNew England limestone belt,
Other carbonate rocks in Vermont, COther carbonate
rocks in Massachussetts, Other carbonate rocks in
Connscticont,

NEW HAMPSHIRE -

MAINE - Knox County, Franklin County, Arcostook County,
Other deposits, '

RHODE ISLAND -

NEZW YORK -~ Adirondack Mountaing and southeastern New York,
Ezastern New York and around the Adirondack Mountains,
Southern, central and western areas, '

CEMENT -

CONSIDERATIONS IN THE DEVELOPMENT OF A CEMENT INIUSIRY -

HISTORY - .

TYPES OF CZUENT - Natural cement, Portland cement,

Mining methods, Freparation of the raw material,
Cement handling,
LIME, LIMEZSTONE AND DOLOMITE -
VARIEPIES OF LIME -
THE HISTORY OF THB LIMZ INDUSTRY -
RAW MATERTALS USED IN THE MANUFACTURZ OF LIME -
USEZS OF LIME -

PROIUCTION = The lime industry in New York, The lime
industry in New England,
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SECTION XII = COAL IN THE NEW ENGLAND-NBW YORK REGION
INTRODUCTION =
HISTORY =
GEQLOGY =
COAL MINES =~

PORTSMOUTH AREA - North end South Slopes, Case mine,
Mount Hope Bridge.

CRANSTON MINE -

THE MANSFIELD AREA ~ Harden mine, The Sawyer or Wading
mine, The Tremont Street‘mineo

TAUNTON AREA - |
NATURE AND COMPOSITION OF THE COAL =

UTELIZATION POSSIBILITIES - Fuel, Graphité, Lightweight
aggrogates, Rook wool.

'SELECTED BIBLIOGRAPHY ON COAL =

SECTION XIII - COKE IN THE NEW ENGLAND-NEW YORK REGION
INTRODUGTION AND SUMMARY = |
CONCLUSIONS - |

THE COKE INDUSTRY =~ Metallurglcal, Coke~oven gas,
Coal chemicals.

COMPETITIVE FACTORS - Netural ges.
_SECTION XiV = DIATOMITE.IN THE NEW ENGLAMDNEW YORK REGION
INTRODUCTION =

GEOLOGY AND RESOURCES - Comnecticut, Maine, Massachusetis,
New Hempshire, New York, Rhode Islend, Vermont.

SELECTED BIBLIOGRAPHY ON DIATOMITE -

viii
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SECTION XV - FUEL STATISTICS FOR NEW ENGLAKD

TNTEODUCTION =

CONCLUSIONS
CONSUMPTION -~

MANTF ACTURERS - Residential and Comﬁercial, Electrical
Energy. . _ o

TRENDS IN NEW ENGLAND CONSUMPTION -
/
TRANSPORTATION - Anthracite, Bituminous Coanl, Fuel Oil.

NEY ENGLAND FUEL COST FACTORS - Bituminous Coal, Anthra-
cite, 01}, Other Fuels, Natwrel gas, Menufactured
E8Se

FUEL SH.ECTION ~ Dependability of supply, Cost, Other
factors.

BIBLIOGRAPHY ON FUEL STATISTICS -

SECTION XVI - GYPSUM IN THE NEW ENGLAND-NEW YORE REGION

_INTRODUCTION -

GEOLOGY =

RESERVES AD RESOURCES -

HIS TORY AND GROWTH OF THE INDUSTRY

GYPSUM PRODUCTS «

PRODUCTE ON AND CONSUMPTION -

MINING AND TECHNOLOGY -

MILLING =

COMSTITIVE POSITION OF NBY YORK STATE GYPSUM DEPOSITS -
FUTURE POSSIBILITIES =

PRODUCIR S
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VOLUME %
SECTION XVII ~ MINERAL INSULATION IN THE NEW ENGLAND&NEW YORK REGION

INTRODUCTION AND SUMMARY -

1

HISTORY AND PRODUCTION - 3
INSULA TING MINERALS = Iy
PROFERTTES OF MINTRAL INSULATION - 5
NATURAL INSULATORS - 5
TREATED INSUIATORS - 7
MANUFACTURED INSULATORS = 8
DISCUSS ION - | | 11
CONCLUSION - 12
SELECTED BIBLIOGRAPHY ON MINERAL TNSULATION « TN

SECTION XVIII - NATURAL IKON OXIDE PIGMENTS IN THE NEW ENGLAND-
WEW YORK REGION

SUMMARY VD CONCLUSIONS - | 1
INTRODUCTION - o
 HISTORY . ' , 1
COMPOSITION AND CLASSIFICATIN - 2
MANUFACTURED IRON OXIDE PIGMENTS = 3
MINING - | L
TREATYENT OF OHES = L
GEOLU}Y AND RESOURCES - New York, Vemont,‘.Massae.husetts, 5

Meine, Connecticut, New Hampshire, Rhode Island.

SELECTED BIBLIOGRAPHY ON NATURAL IRON OXIDE PIGMENTS
IN NEW ENGLAND AND NEW YORK « 10



INTRODUCTION -

DESCRIPTION OF DEPOSITS . Mbt. Prospect complex, Connecte

iout, Hodges prospeci, Connecticut, Cleveland deposit,
Massachusetts, Draocut deposit, Massachusetts, Eastern

Magnesia Co., Johnson, Vermont,

POTENTIAL RRSOURCES AND FUTURE SJPPLIES -

SECTION XX - PEAT IN THE NEN ENGLAND-NEW YORK REGION

INTRODUCTION =
. PREVIOUS WORK -

: FUTURE POSSIBILITIES -
CLASSIFICATION AVD TYPES OF PEAT -

PROPERTIES OF PEAT -~ Physical characteristics,
Chemical composition.

TYPES OF DEROSITS - Upland or highmoor deposits, Lowlend
or lowmoor deposits, forest or swamp deposits,
Aquetic or sedimentary deposits.

PEAT RESOURCES -

REGIONAL DISTRIBUTION OF PEAT DEPOSITS -~ Connecticut,
Maine, Massschusetts, New Hampshire, New York,
Rhode Island, Vermort,

HISTORICAL USE OF FBRAT -

PRODUCTION AND CONSUMPTION -~ Mining practices in New
England and New York, Marketing.

USES OF PEAT ~ Fuel, Fertilizers, Mull and litter
material, Matiresses and sanitary applisnces,
Insulation, Cetion exchangers, Dry stuffs, Temning
substances, Paper goods, Textiles.

SB.ECTE®D BIBLIOGRAPHY ON PEAT -

SECTION XIX - NICEKEL AND COBALT IN THE NEW ENGLAND-NEW YORK REGICIL
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12

21

26



SEQTION XXI - MINERAL FERPILIZERS IN THE NEW ENGLAND-NBY YORK REGION

INTRODUCTION w ' o | 1
SUMMARY - o o R o
GENERAL ~ S - 2

SOURCES OF LELEMENTS USED IN FERTILIZERS - Nitrogen, _
Phosphorus (reported as phosphoric anhydride~Ps0Oc),
Potassium (reported as potash - KQO), Calcium ang
magnesium, Sulphur,

LOCATION OF PLANTS AND SUPPLY T0O WEW ENGL AND=NEW YORK

REGION 5
FERTILIZER MINERALS FOUMD IN NEW -E'NG‘L.AI‘]D-NEW YORK REGIQH = 7
PRESENT CONSUMPIION AND PRODUCTION IN NEV ENGLAND-

NEW YORK FEGION w | 9
CONCLUSIONS - | | 12

SECTION XXIT - GRAPHITE IN THE NEF ENGLAVD-NEW YORK REGION.
INTRODUCTION - |
DESCRIPTION AND USES -

‘GONSUMPTION -

HISTORY =

e B ) SRR N " B A v S

GEOLOGY =

DESCRIPTION OF FRINCIPAL DEPOSITS - Northwestern 11
Adirondacks, Northeastern Adirondacks, Southeastern
Adirondacks, Southeastern New York area, Masse=
chusetts, Rhode Island,

RESOURCES AWD FUTURE POSSIBILITIES o 16

SELECTED BIBLIOGRAFHY ON GRAPHITE - 19

SECTION XXIII ~ HIGH-GRADE SILICA MATERIALS AND FOUNDRY SANDS

INTRODUCTION - | 1
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SECTION XXIII ~ HIGH-GRADE SILIUA 'Iv.ATERI.ALS AND FOUNDRY SANDS
 (continued )

'GEOLOGY AND RESOURCES = | | 1
HIGH~GRADE SILICA MATERIALS = In New York, Vermont, o2
Massachusetts, and Connecticut, New Hampahire,
Maine, Rhode Islend.
FOUNDRY SANDS - . | 8
RESQURCE POTENTIAL w _ ) 8

SELECTED BIBLTIOGRAFPHY ON HIGH-GRADE SILICA AND FOUNDRY
SANDS - .10

SECTION XXIV - MISCELLANEOUS MINERAL COMMODITIES IN THE NEW
ENGLAND -MEW YORK REGION

MOLYBDENUM = 1
TUNGSTEN = 2
TIN - o 6
GOLD - 7
SIIVER = 9
PLATINUM -~ = : - i : . 12
URANTIUM - 12

SELECTED BIBLIOGRAPHY OI\I MISCELLANEOUS MINERAL COMMODITIES ~13%

SECTION XXVe~ SULFUR RESOURCES (PYRITE AND! PYRRHOTITE) IN THE
NEN ENGLAND~NEWN YORK REGION

WIROWCTION - . | 1
HISTORY = 2
GEOLOGY OF THE DEPOSITS ~ : : 3
DESCRIPTION OF DEPOSITS ~ Deposits in Maine, Deposits in ly

New Hampshire, Deposits in Vermont, Deposits in
Massachusetts, Deposits in Connecti.cut Deposits
in Rhode Island, Deposits in New York.

xiid



SECTION XXV - SULFUR RESOURCES (PYRITI ANDIPYRRHDTITE) IN THE
NEW ENGLAND—NEW YORK REGION (continued)

POTENTIAL RESOURCES AND FUTURE SUPELIES - _ 9

SKLECTED BIBLIOGRAFHY ON SULFUR RSSOURCES (PYRITE AND _
PYRRHOTITE) IN NEY ENGLAND AND NBW YORK _ 10

SECTION XXVI - SALT IN THE HEW ENGLAND—NLW YORK RﬂGION

INPRODUCTION -~
GE0LOGY -
R&SCURCES -

-SRI SR

TECHNOLOGY = Processing, Economics, Exports and irports.

NEF YORK STATH SAIP INBUSTRY - History, Gurrent production, 10
Marketing. '

SELECTED BIBLIOGRAPEY ON SALT - 17
SECTION XXVII - SAND AND GRAVEL IN THY NEY ENGLAND-NEV YORK RIGION

Introduction, Fature possibilitles, Classifications, 1l

CONSUMPNION AND DEVELOBMENT - | o 5
TECHNOLOGY = Prospecting, Bxploration, Development, S &
Removal of overburden, Equipment, Methods,
Preparation. :
. ECONOMICS ©F THI{ SAND AND GHAVAL INDUSTRY ~ United 14

States, New York, Conmnecticut, Mains, Massachusetts,
New Hampshire, Rhode Islend, Vermont.

s:m.cmn BIBLIOGRAPHY ON SAND AND GRAVZIL - ‘ 22

SECTION XXVIII - GRAVEL AND SAND RESCURCES OF THE NEW ENGLAND-
yEw YORK REGION

INTROIUCTION - : 1

GLACIAL ‘DEPOSITS = General statement, Morainic (+ill) 1
depositd. | _ : '
OUTYASH SAND AND GRAVI, DEPOSITS - General statement, 4

Classification of outwash deposits,

xiv



STOTION XXVIII - GRAVEL AND SAND RESOURCES OF THE NEW ENGLAND-
NEW YORK REGION (contimed}

QUALITY OF GLACIAL DEPOSITS IN RELATION TO BEDROCK
SOURCZES -

ALLUVIAL DEPOSITS -

MARING AND LAKE DEPOSITS -

AZOLIAN (WIND-BLOWN) DEPOSITS -

GZOGRAPHIC DISTRISUTION OF PRINCIPAL TYFES OF DEPOSITS -
Correlation of subregions with physiographic
provinces,

PRINCIPAL TYF&ES OF DEPOSITS BY AREAS ~ New England
Province Valley and Ridge Province, St. Lawrence
Valley Province, Adirondack Province, Central
Lowland Province, Appalachian Platesus Province,

MAPPING OF SAND AND GRAVEL DEPOSITS -

SELECTED BIBLIOGRAFEY ON GRAVEL AND SAND -

SECTION XXIX - TALC IN THE NEW ZNGLAND-NEW YORK REGION

INTRODUCTION AND SUMMARY =

CONCLUSIONS -

DESCRIPTION AND UTILIZATION -

GEOLOGY - New York, Vermont, Maasachusetts,

ECOROMIGS OF THE INDUSTRY - History and development,

ECONOMIC TRENDS: UNITED STATES -

NEW ENGLAND - Vermont.

NEW YORK ~ The industry in New York.

' MINING AND TECHNOLOGY - Mining, Milling.

RAW MATERIAL, CONTROL BY THE INDUSTRY -

MARKETING -
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16
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22
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SECTICY 3XIX - TALC IX THE IBY ENGLATD-FEY YCOHK EEGION (continued)
PRICE ERISTOQEY -~
HEW YORK -
VERLCIT -
RECENT QUQTATIONS -
BIBLICGHAPHY COF TALC -

SECTICH XXX - TITANIUE IN THE WEW ENGLAND-FEW YORK REGION
INTECDUCTION AND SUKMARY -

USES - Pigments, Electric welding rod coating,
Titanium metal.

EXTRACTICK -

ILMENITE DEPOSITS -~

RHODE ISLAND - Iron Mine Hill, History, Reserves.

NEW YORK - Eistory, Geology, Sanford Hill Deposit,
Sanford Leke area, Xlligabethtown-Westport-
Mireville area, Cther ocourrences.

CONCLUSIONS -~

SELECTED BIBLIOGRAPHY ON TITANIUM -

SECTION XXXI -~ WOLLASTCNITE IN THE NEW ENGLAND-NEW YORK REGIOL -

INTRODUCTION -

GEOLOGY AND RESQURCES -

USES -

HISTORY, MINING, AND BENEFICIATION -

APPENDIX -

SELECTED BIBLIOGRAPHY ON WOLLASTONITE -

xvi
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SECTION XXXIa - MANGANESE IKX THE NEW ENGLAND-NEW YORK REGION

FTRODUCTION -

GEQLOGY AND MINERALOGY - Deposits in Aroostook County, Mairne,

Other bedrock deposits, Surficial deposits.
RESERVES AND RESQURCES - Other deposits.
RECOHMMENDED FUTURE WORK ~ Other deposits.

SELECTZD BIBLIOGRAPHY ON MANGANESE

SECTION XXXIb - ASBESTOS IK THE NEW ENGLAND-NEW YORK REGION

INTRODUCTION -

GECLOGY - |
OCCURRENCE AND DISTRIBUTION IN THE REGION -
RESERVES AND POTENTIAL RESOURCES -

SELECTED BIBLIOGRAPHY ON ASBESTOS

SECTION XXXIc - ABRASIVES IN THE NEW ENGLAND-NEW YORK REGION -

INTRODUCTION -

ABRASIVES INDUSTRY - General.

DESCRIPTION AND USE OF PRINCIPAL ABRASIVES MATERIALS -

NATURAL MINERAL ABHASIVES - Industrial diamonds, Corundum,
Garnet, Hmery, Feldspar, Quartz, Ground sandstaqnes

and sands, Diatomite.

ARTIFICIAL ABRASIVES -~ Silicon carbide, Fused aluminum
oxide, Boron carbide.

METALLIC ABRASIVES -
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_ SECTION I - COMMERCIAL OFFSHORE
PINFISHERIES OF NEW ENGLAND

INTRODUCTION

1, This section presents a discussion of the extent

and value of the offshore fisheries of New England; the

" fiehery management and developnent practices in operation;

and the measures designed to malntaln the offshore fish-
ery resources and the fisp industry.

2. The offghore fisheries are consldered to include
oﬁly those species of fish which are taken on a commercialm
bagis,

3, The New England commercial finfiéheries are an
important part of the total United States and Alaska com—
mercial fish and shelifish catch which, in 1951, ranked
fourth in the total world catch, Japan, China, and the
U,S,8,R,, in that order, were the chief producers of all
types of fish, crustaceans. and mollusks, 7

%, On a national basis in 1951, California led the
States in quantity and value of fish and crustaceans

landed, Massachusetts ranked seccond and Alsska third,

~ In this lisbing, the remaining New England States fared

as follows: Maine - seventh in quantity and eighth in
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value; Rhode Island ~ seventeenthin quantity and eight-
eenth in val.ﬁe: Conngcticut - twenty-seventh in both
quantity and velue; Neu Hampshire = thirty-fifeh in
quanti#y‘and.tﬁirty—first in velue, o

5. On a percentage basis, the New Englend Stetes
cont?iﬁuted gbout twenby-one percent of the totel U, 8,
. and Alaska cétch and about ﬁinetean_perqut of the
value, | _ .

6. The commercisl fishing industry of New Englaﬁd_
ip one of the few large industries in the avea Which_ié
éituated in_proximity to its bgée of raw suppllies, the
productive fishing bapka.of;the gorthwestlat;anfip
Ocesn, Although New England is geperally considered
o be lacking 1; natﬁral resources, the northwest Atlané
tic‘compriséé‘oné of the werld!s most va;uahle f;shing
areasg, _ | _ ' _

7. .There are many facets‘to the complete story :.
in dealing with the offshore fisheries of New England.
As this Bection ca;_only_dsal withrtha.natuxal resource
per se, it does mot begin, or_qven attempt to touch on
all of the problems and needs of the industry baﬁéd onr_

that resource,

1-2
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HISTORY OF NEW ENGILAND PISHIRLES

8. Fishing 1s the oldest industry in New England, The colonists
depeﬁded-on the huge and readlly available supply of fish for a major part
of their llvelihood, . As living conditions bettered, they succgeded ih
exporting fish to the home country and elsewhere, The development of the
fabulous New DEngland whaling industry was an outgrowth of these early
days, as was the start of the New England manufacturing industry. The
need for ships, supplies and goods to be.tradéd led to the development
of ship chandlers, which in turn developed into the brass and other metal-
working industries. The sugar, hldes, gold and silver taken in payment
for fish stimulated sugar refining, shoemaking, and jewelry production,

8. To meet the demand for trede g&ods, new indugtries arose, Textile
manufacturing is an example which was largely started on capital derived
from fishing and trade. As these industries expandei and became less
dependent on the fishery, the rélative position changed, TFishing became
a secondary occupation and lost its once preeminent position,

10. The introduction of the otter trawl in catching fish, and filleting
in the processing of fish which began in the 1920's revqlutioniZed.the fish-
ing industry but did not enable It to regain its former favored position,
In recent years, the improvement 1in vessels and techniques for finding,
catching and processiag fish has greatly lessened the dangers and risk
connected with the commercial fishery, However, many and varied prohlams
beset all phases of the industry., An apparent decline in abundance of
the principal fish species is of vital concern. Whether the decline 1is
due to overfishing or to a change in mizratory habits is yet to be
established,
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* NEW ENGLAND OFFSHORE PISHING GROUNDS
'11. The fishing grounds'availaple o ‘the New Ehgiand commercial fisher-
‘man are characterized by a wide continental® shelf, extendisg about 1,000
miles from Iong'Island to Newfoundland, and'containing‘about 86@;000 souare
miles, Large areas of the shelf rise to form plateans, called banks, on
which are found a vast population of bottom-living fishes called'groundflah.
‘Plate 1 shows the locations and areas;af the major fishingjﬁanks._

12, Tides and currehts'are'vi§1ent in this area, but the pattern of
the latter 1s favorable to keeping the drifting eges énd-lérvae of ground-
fishes on the bahks in areas conducive to survival. Extfame temperatur es
vary from near freezing in winter to over 68 degreeés in summer, but in the

most favorable parte of the New England Banks, they range from about 38 to
55 degrees. The banks are composed mainly of mud, sand, and gravel and
forn an slmost perfect habltat for groundfish.,

13, .The pelagic and shore fishee are not so dependent on the OCeQn
bottom but are dependent, and hence available to the fishing industry,

“on a free-floating food supply; Pollution, obétruction of rivers by dams,
and siltation of spéwning beds are depressing factors on thé numbers of
certain fish epecles,

COMMERCI AT, FINFISH SPEbIES, HARVEST, AWD VALUE

14, About 80 species of edible_fiﬁfish inhabit the waters available

to New England commercial fishermen, Of these, over 56 species maﬂe up
the catch 1n;1952, but the cateh of only'jT‘SPecies tofalled mors than
_loo,ooo‘pounds'each during that year, Table 1'sﬁows the total pounds

' landed apd landed value of these fishes in 1952 for New England,
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Table 1 - Total New Englond catch and value of commerciel finfisheries - 1952,

Species 1f Pounds Velue
Alevlves 5,930,300 $ 69,584
Bluefish 139,000 27,47
Butterfish 4,635,700 uo1, U3g
Cod 42 401,100 - 2,994,087
Cusk 3,699,700 194,98k
Eels: Common 161,800 18,577
Gray Sole 5,742,400 564, 69k
Lemon Sole 3,170,700 F6L, 180
Yellowtail 16,744,900 1,947,216
Blackback 1k 851, 300 1,986, 647
Dad 1,606,500 678,170
Fluke 6,860,700 1,.308,1131
‘Baddock 161, 341,000 12,491,726
Hake: Red 3,956,800 72,799
Eake: Wnite 11,783,800 Dok, MhL
Halibut 395,700 103,454
Herring 153,513,000 1,873y697
Mackerel 12,525,100 ,660
Menhaden 36,087,900 3,235
Minnows 116,900 8,403
Ocean Perch - 189,042,000 8,210,065
Ocean Pout Lok, 000 6,089
Polleck 26,953,100 99%, 752
Scup 6,807,400 391,860
Sea Bass 860,700 70,126
Sharks 156,330. 8,515
Skates 137,400 3,313
Smelt . 177,900 41,721
Striped Bass 161,100 39,003
Swordfish 301,700 112,361
Tantog .- ' " 130,200 6,112
Thinble-Eyed Mackersl 115,000 2,309
Tilefish 1,645,100 157,281
Tuna, Bluefin 1,145,900 142,960
Whiting. | 105, 954, 700 2,217,457
Wolffieh 2,009,800 135, 66k
Trach fish | 53,012,200 h57,798

Totals: 821,206,200 $ 40,327,908

.1/ Specles included are those whose catch
totalled 100,000 pounds or more in 1952,

L5



Table 2 ~ Total cateh

1

and_valuo of the commereisl fixfishery in New England,

1940 576,092,500 $ 14,196,477
9% Yo data |
e 659,591,000 27,527,000
1943 598,949,000 32,544, 000
19uk 669,706,000 - 31,858,000
1945 ghs 470,600 56,589,042

1946 744, 651,000 41,551,000
1947 738,871,000 35,618,000 -
1948 939;33#.600 46,344,000

1949 931,432,000 38,577,000
1950 941,706,000 39,281,000
1951 £50,095, 000 45,117,000
1952 892,752,600 41,120,188
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15, In addition, the 19 fish specles not listed totalled 367,700
pounds, and $17,382 in value. Table 2 reflects the total catch an&
value of commercial finfishery in New Englan@ during the years 1940 to
1952. | . | |

16, The finfishes are generally gfouped according to the habits of
the species, The three main groups of marine fighes are the groundfish;
shore fishes and pelagic fishés. The foilowing discuselon describes
these groups and outlines the habits and haditat and gives the data on
the catch and value for each species‘for each of the New England States,

GROUNDFISH | |

17. G;oundfish is the term applied to many kinds of fishes that
live on or near the bottom. Taken together; they are the most Important
marine resource of New England and the third most productive and valusble
in the Unlted States. North Atlantie groundfish can live only in the
food—rich, cool water on the continental shélf. Usually, they are con-

fined to depths shallower than 100 ﬁo 150 fathoms. Beyond these contoure
the btottom deepens rgpidly to one or two miles and the water becomes too
warm, barren, or otherwlise unsuitable for ‘t;hem. These fish are taken
mainly by otter trawls, huge conical nets that are drageged close to fhe
ocean floor,
OCEAN PERCHE

18, The ocean perch or rosefish supports a fishery that has grown
spectacularly in recent yearé. In 1933, when only 26U, 000 pounds  were
cgught, it renked one hundred and thirtieth in volume ¢f production among
the United States fisheries. In 1952, over 189 million pounds were caught,
which ranked it first in volgme among New_England figshes, This remarkgble

growth came as a result of the utilization of ocean perch by the filleting

industry. 1.7



19, Practically the entire catch 1is takén b& otter trawls in depths
of 50 to 125 fathoms, Fishing is carried on throughout the year, but
only during daylight hours as a genersl rule, for the.fish scatter or
rise off the bottom at night, ‘ |
| 20. Oéean pérch is onejof‘the few commercial species'giving birth to
live young 1nstead of épéwning eggs. The ybung are disdhafgeilfrom June
until Septembef.and are abundanf at or near the suffacp fhroughout.the

summer. The fish‘grow slowly at a rate of about an inch afyeai, until

around their eleventh year, when they mature., Little is known about thelr

‘migrations, but there is some evidence that the larger fish move about
ovér considerable distances.so that an intensive fishery on one ground
will affect the ocean perch fopulationé on others,

21, The rapid expansion of the ocean perch fleet and catch has re-
sulted in é consldersble decliﬁe in the yield from the nearby'gfounds
88 the accumulated stocks of older fish were caught, - In order to supply
the market’ thg‘fleet has expanded opérations to progressively more
distant grgunds and is conéentrating ﬁo'an 1ncreééingly greater extent
on smali figh, |

HADDOCK

22, The haddock of the Northwest Atlantic make up & complex of
populations of which at least three maln groups are recognized, in-
habiting respectively the New England Banks, the Nova Scotian Banks}'ahd
the Newfoundland_Banks. The fish vary between groups as to_growth.rate,
Bpawning time, migratory habits, fluctuations in size of.stock,_an&

other blological features, Knowledge about these populations is growing
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Dragger operations. Typical haul of miscellaneous fish.
New England-New York Region.



but is_still.incomplete.“Over'?Sipercent_of the catch of haddock is by .
otter trawls, the remainder mostiy by line trawls. Small amounts are

- also taken with anchored gill nets. Most of the haddock is sold as fresh
or frogen fillets, some as cleaned fresh fish.

23 Haddock spawn for the first time when three or four years old and
two to three pounds in weight, The spawning schools gather during Febru-
ary to April or later in favorable areas on the Banks, usually where the
water is from 30 to 60 fathoms deep. The eggs are spawned into the
gurrounding water,'are fertilized there, and drift passively in the
currents while they incubate. They hatch in two to four weeks, and the
larvae, and subsequently the young fish, continue to drift for two to
three months before beginning their bbttom existence, If adverse currents
-caryy the drifting young to areas where the wﬁter is too deep or cqﬁdi-
tions are otherwise unsuitable, the young perish. The most iﬁportﬁﬁt
nursgry‘groundslin the New England Banks are on southeast Georges Bank
at_SO{to 60 fathom depth. Haddocksf migrations during their firsf year
are very limited but increase as they grow older and larger.

2&.-.NThe haddock populations on the Néﬁ England and Nova Scotian Banks
are to a“great'extent independent of each other, for there is no consider-
able exchange between these banks of haddock eggs or of yéung_haddock,
either during their drifting stages or during the first years of their
life on the bottom. Occasional and limited migrations between these.

banks have been observed for older fish,
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25. In New England, the earliest fécords“dn-the:haddoék eatch gtafted
in 1887 and totaled about 40 million pounds. The catch reached a peak.
in 1930 when 264 million pounds were landed. Since that time, the catch
has declined, and in recénﬁ_years has averaéed'about 15O milliﬁn pourds,

26. The cod resgurce, pefhaps-the largest of thé=Nbrtﬂ American Banks,a
yields a billion.pounds of fish a year to fishermen of the Uhited‘States,
Canada, and Newfoundland. In the last century, when salting was the only
economical way of preserving fieh for widespread dletribution, the cod
supported the largest fishery of the United States because the spécies_is
' particularly well sulted to préservation by this method, The_deyelépment
of refrigeration and of the filleting indusiry, however, brbught the -
haddoqk into prominence in the 1620's, since haddock were more plentiful
on the nearb} grqunds and more suitable for filleting‘thén cod; and
becéuse-the demand for salt fish was decligihg in this.éountry,'cod became
less sought after bnyhitédTStﬁtés fishermen, Recently, the anmal catch .
in Wew England has been arocund 50 million pounds.

27. The biggeat part of the United States catch of cod is taken with
lotter trawls;. the balance with lines, sink gill nets, floating traps, and
pound nets, Most cod are marketed as fresh and frozen fillets and steaks,
and & small quantity is salted and smoked. .Other products are plckled
cod'tongues and eanned fish flakes, The skins from fhe salﬁéd fish are
made into a high quality glue. Liver oll made ffom the livers of'héddocki{
cod, hake, polleck, etc., is one of the principal sources of Vitamin D,

+ It also has a number of industrisl uses.
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28. C(Cod live in much the same depths and on the same type of bottom
as haddock, bﬁt'whereas the latter is the dominant species (in bulk at,
least) on Georges Bank; cod become increasingly dominant off Nova Scotia
and exceed any other bottom fish on the Newfoundland Banks and beyond.
Cod spawn'over a wide area from the New England Banks eastward. The
heaviest concentrations on the New England coast are. found on eastern
Georges Bank, in the same localities as haddock, but somewhat earlier in
the season.

29« The greatest number of yearling cod have been found on southeast
Georges Bank in somewhat deeper water than the older fish, Oﬁ Georges
Bank, young cod grow to about 7% inches in their first year, and reach
15 to 16 inches at two years of age. Growth on the Nova Scotian Banks,
which are farther north, is slower than on Georges Bank., - Cod grow to
enormous size, the largest recorded specimen measuring over six feet
long and weighing 211 pounds, However, the commercial catch is made up
principally of fish weighing 23 to 25 pounds.

20, It is not known to what extent the cod populations found in the
Gulf of Maine, on Georges Bank, and on the Eastern Banks are independent,
but these fish are known to move about more than haddock. The catch per
day's fishing has varied widely over the past 10 years. It is not known
whether these variations reflect changes in the population, migrations,
or a shifting éf the primary objeétive of the fishery between haddock
and cod. An understanding of measures needed to obtain maximum utiliza~
tion of this resource must await a basic study of the cod populations

and the conditions which govern their yield.
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21+ The flounder resource of'the‘Nbrth,Atlaﬁtic yields about 60 million
pounds a yeaf and ranks about fourth in volume in the New England catch,
Until recent years, it was hardly touched, for the small mouths of many.
of the species saved them from the hooks of line trawls and no considerable
market. exiéted for some of the more abundant species. In 1900, for
example, only L.5 million pounds were landed, The introduction of the
| otter trawl and developmenp of the filleﬁinglindustry stimilated growth
. of the flounder fishery. 'Iﬁaayy sbout 97 percent of the catch is taken
with otter trawls, ﬁhe balance chiefly with line trawls. A smail amount
of flounder is smoked; and some flounder roe is canned.

32, Flounders and their flatfish allies are a unique group of fishes.
A newly hatéhed flounder sﬁims erect like any other fish and has eyes_
on both sides of its head. As thé young fish develops, howevér,'one eye
migrates around the head to a location next to the other eye and the.fiéh'
begins to swim on its side. The body_becomes.much flattened, the eyed
' side develops color, the blind side remains white. Nearly all members
of the séme'species arertwisted_in the same direction; hence, flounders
are designated as right-handed or left-handed; depending on which‘side
possesses the eye and célor.' '

33, All species of flounders are carnivorous, but most possess such
small mouths that their diet must consist solely of small, bottom-living,
invertebrate animals such as shrimps, mollﬁsks, starfish, and worms. They

spawn from midwinter to midsummer, but mostlyjin the spring.
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- 28. Cod live in much the same depths and on the same type of boﬁtom
as haddock, bﬁt whereas the latter is the dominant species (in bulk at
least) on Georges Bank; cod become increasingly dominant off Nova Scotia
-and exceed any other bottom fish on the Newfoundland Banks and beyond.
Cod spawn over a wide area from the New England Banks eastward. The
~ heaviest concentrations on the New England coast are found on eastern
Georges Bank, in the same localities as haddock, but somewhat earlier in
' thé season.

29, The greatest number of yearling cod have been found on southeast
Georges Bank in somewhat deeper water than the older fish, Oh Georges
Bank, young cod grow to about 7% inches in iheir first year, aﬁd reach
15 to 16 inches at two years of age. Growth on the Nova Scotian Banks,
which are farther'horth, is slower than on (eorges Bank. Cod grow to
enormous size, the largest recorded specimen measuring over six feet
“long and weighing 211 pounds, " However, the commercial catch is made up
principally of fish'wéighing 2% to 25 pounds,.

30. It is not known to what extent the cod populations found in the
Gulf of Maine, on Georges Bank, and on ﬁhe Eastern Banks are independent,
 but these fish are known to move about more than haddock. The catch per
day's fishing has varied widely over the past 10 yeafs; It is not known
whether these variations reflect changes in the population, migrations,
or a shifting of the primary objective of the fishery between haddock
and cod, An understanding of measures needed to obtain maximum utiliza-
tion of this resource must await a basic study of the cod populations

and the conditions which govern their yield.
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- FLOUNDERS _ .

31, ‘The flounder resource of the North Atlantic yields about 60 million
pounds a.year and ranks.about fourth in volume in the New England catch,
Until recent years; it was hardly touched, for the small mouths of many-
of the species saved them from the hooks of_line tfawls and no considerable
market existed for some of the more abundant species. TIn 1900, for
example, only L.5 million pounds were landed, The introduction of the
otter trawl.and development ofhthe-filleﬁing-industry stimilated growth
. of the flounder fishery. ‘Tﬁﬁay3 agbout 97 percent of the catch is taken
with otter tréwls, fhe balance chiefly with line trawls. A sﬁail amou;t
of flounder is smoked; and some flounder roe is canned,

32 Floﬁhders and their flatfish allies are a unique gfoup of fishes.
A nevly hatched flounder swims erect like any other.fish_#nd has ejes
on both sides of its head. ‘As the young fish develops,:hdwevér,'ong eye
migrates around the head to a location next to the.other eye aﬁd.thé fish
begins to swim on its side. The body becomes much flattened, the eygd
gide develﬁps color, the blind side remains white. Nearly'all members
df the same spscies are twisted in the same direétion;-hence, flounders
are designated as right-handed or left-handed, depending on which side
possesses the eye and color,

33. All species of flounders are carnivorous, but most possess such
small mouths that their diet must consist solely of small, bottom-living,
invertebrate animals such as shrimps, mollusks, sﬁaffish,-and wormS; They

spawn from midwinter to midsummer, but mostly in the spring.

i
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. YELLOWTAIL

th Yellowtail is the most 1mportant of the North Atlantlc flounders.
Prlor to about 1935, it was conSJdered a trashflsh and was landed in
small quantities at very low prlces.‘ Wlth the decllne of the blackback
fishery, the small otter trawlers turned to yellowtail fishing and the
publlc learned of the excellent table qualitles of this Specles. This led
to the development of a flounder flllet 1ndustry at New Bedford and the
expansxon of the yellowtall flshery, In 1952, the New England 1and1ngs
of yellowtails were about 17 mllllon pounds, surpassing those of all
other flatflshes. .

25 Slnce 19&2, thls flshery has ylelded progr8331vely smaller catches,
althdugh the 1ntensaty of flshlng and_the demand for yellowtail have
increased. Unfortunately, sufficient.knowledge.is lacking concerning
_thls resource to prescrlbe 1nte111gent conservatlon measures for thc
lflshery. Prellmlnary data on the biology, commerclal catch and abundance
are. being obtained. Much additional 1nformat10n is required onstocks,
.natural mortality, rate of growth and effect of fishing on the stock.

36, Yellowtail are found in 10 to 50 fathoms of water., Like most
flounders, they spawn in the late sprlng, mostly during May and June,
along the southern New England coast The eggs drift a short time w1th
the currents and the young fish descend to the bottom when about half an
~inch long. Yellowtalls mature when 10 to 12 inches long and about three
yearsvold, The adults sub51st mostly on small 1nvertebrate animals such

as shrimps, mollusks, worms, starfish, etc.
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374 Tagging experimenta have.ehccc that yellowtail migrate seasonally.
The appearance and dlsappearance of yellowtall schools and changes 1n
the sex ratio and gize comp031tlon 1ndlcate rather complex movemerits yet
to be studied. |

 BLACKBACK

38, The blackbacklor winter flounder is the second most importcnt of
the North Atlantic floun;ier° The catch.of this sbecies has.dGClined‘-
steadily to less than 20 million pounds, This cﬁenge-.can. be attributed
to a decline in the size of the blackback population and to a shift of
portions of the fleet to the newly aeveloped yellowtail fishery.

39, Blackback spawn in the w1nter and spring in depths of 1 to 3 _
'fathcms. The eggs 81nk to the bottom and stick together in small clusters.,
The fish grow rapidly and become sexually mature at 8 to 10 inches and
3tol years of age. The fish are relatlvely nonmigratory, moving only
to cooler waters out51de the bays in summer and back to 1n81de waters in
winter, . | |

L0« The rapid groﬁth rate helps the biackback to persist under the
intensive fishery. The nonmigratofy habit, howecer, means £hat-conser-
vation measuree must be ‘more or less 1ocalized to fit local uniﬁs of ihe
i_biéckback populatioﬁs. To obtaln better utllizatlon of the exlstlng
supply of this resource, a minimum size 1im1t of 10 inches has been
recommended for certain waters of Long Island, New Yorku Allowing the
fish to grow before catching them will in itself increase fishermen's

tonnages and also incresse the number of spawning adults.
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LEMON SOLE
1, ILemon sole, or Georges Eank fiounder, is a fish closely. related
t4 the winter flbunder} indeed, it is préﬁably only a race of blackback
lflounder father‘than a disﬁiﬁct specieé, ﬁhough this is a matter of dis-
pute. In any eveht, the trade uses.the name lemon sole for individuals
of bﬁth kinds which weigh 6ver 2% orlj pdunds° This size 11mit,#aries
among dealers and aﬁong cities. About a half million pounds sold under
this name afa caught annuaily, True lemon sole seem to be limited in
their distribution to Georgeé Bank,
| © GRAY SOLE
- Gfay‘sole‘is one of the deéper water flounders found principally
on soff; muddy, and clay bot toms in.25.to 120 fathoms of water. About
a'half million:pounds are caught annually, most of it by the large otter
- trawlers incidentally with their catches of haddock and cod.
h3- It is markéted alﬁost entirely'as'fillet of sole. Practically
nothing is known aboﬁt thié resource on which to base an opinion as to
the possibility of inéreasing broduction.
- ' SEA DAR
" Lte Sea dab is a deep~water flounder takén mostly on sandy bottoms
in,lS‘to 60 fathoms by large otter trawiers as an incidental catch while
fishing for cod and hadddck.' About a half million pounds are landed
annually. It is mostly filieied and mérketed as fillet of sole, Virtu-
ally nothing is known of the biology of this fish, or the production.

possibilities,
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_ 'HALTIBUT
5. Thé North Atiahtic halibut reéource was fairly impdrtant 50 to 60
years ago, when it”yielded éround 13 millioﬁ.pounds.annually. At present,
hardly ﬁore than.ﬁO0,000‘pounds.are landed each year. This is the result
of reduced stocks.caused by intéﬁsivé fishing.
46e Some halibut are taken inéidentally by otter trawlers fi;hing
for_grdﬁhdfish but.a greater ?art.of the catch has been taken by a féw.
'line trawlers which specialize in halibut fishing on the edge of the
continental sheif"off'the Nova Scotian bénksrin 100 to 200 fathoms of
water, | | | _ |
47 Atlantic halibut is marketed almost entlrely as fresh and frozen
fish, Some 15 smoked and put up in 5-ounce glass tumblers. Salted hali-
but was marketed on aﬁfairly'e;tensive‘scale at Gloucester in the
19th centﬁry but is rarely'pfepared.tdda& since the abandonment of the
'halibut flshery on the Grand Banks off Newfoundland _
:hB. " The halibut is the largeat of our flat flshes, Present-day
specimens run_from 20 to 200 pounds, but in former years inaividualé of
- aver 700 pounds were taken, These huge fish are exceedingly voracioué
and their diet conslsts of var;ous kinds of market and other fishes.
 If hallbut are ever to be restored to the New England waters in anything
like the numbers present in Golonial days, 1t seems inevitable'that a |
gizeable share of thé‘cod, haddock, whiting, and hake which ﬁow.support
important fisheries will be required to feed them,
lPOLLOCK
49. The pollock, often called Boston bluefish, has increased in importance

An reocent years. Just before the second World War, about 58 million pounds
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were caught annually, about 67 percent of it with otter trawls, about
25 bercent of it with anghoréd gill_nets, thé rest with purse seines,
lines, floating trapé, and pound nets, At present; the annual catch
totals about 25 million pounds,

50. Pollock ig prepafed ag fresh and frozen'fillets, is salted, and

a small amount is Smdked. it_makés a good dry salt fish, though the
color is not as white as dried cod. In the last few years, some pollock
has been canned commerciaiiy as fish flakes.

5l Important as the species is to the United States fishing industry,
~little is known about its biology, or extent of the resource in American
. waters.

52+ Pollock spawn off the mouth of Masséchusetts Bay ffom October
through February., The epgg is buoyaﬂt and is slightly less than one-
twentieth of an inch in diameter; it hatches in six to nine days, depend-
iné on temperature, and the larvae are 1ess than onewfifth>of an inch
long. The young drift near the surface for several months, fhen gradu-~
ally éettle to the bottom, In the Bay of Fundy, pollock average five to
six inches by the second spring, and about 12 iﬁphes.by the third spring.
By the fourth summer, that is. at 33 yeafs of age, the fish are from
14 to 18% inches long. The growth rate in the Gulf of Maine and along
the Magsachusetts coast is not known.

CUSK
53« The cusk is a membér of the cod fémily and is taken in deep
waters of hore than 60 fathoms, the catch usuélly being incidental td

cod fishing., Unlike most other bottom fishes, it does not school but
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is of selitary habit., The cﬁsk 1is more important in European fisheries
than it is likely to become on this side of the Atlantic, where it has
never been abundant.

5he New England fishermen in 1952 took nearly L million pounds of - |
cusk., Most of ﬁhe catch is made during the winter and spring, with small
guantities landed at other seasons. Approximatelylso percentjof the
catch is made with iine trawls; the balance ﬁith anchored giil nets, btter
trawls, and hand lines. |

55« Although the cusk maf grow to a iength of three feet and a weight

.of 30 pounds, the commercial eatch consists mostly of fish 1% to 2 feet
in length, averaging five pounds or so in weight, |

56 The cusk is marketed largely as fresh and ffozen sticks and
fillets, Some cusk fillefs are smoked and seld as "finnan haddie."
Untll‘World War I, almost the entire catch was galted; a small amount is
still preserved in this way.

57« Very little is known abeut the biology of the cuek on the New
England coast, and practically nothing about, theIEize and eXtent of the
cusk populations and potential catch. |

| VHITING

58 Whiting or silver hake ere‘taken commercially from Sable Island
to South Carolina. In the Gulf of Maine, they are a summer fish,
appearing first in the Cape Ann-Massachusettis Bay region in March and
becoming increasingly abundant as the waters warm, - Off Long Island,
they are common throughout most of the year, being‘taken dffshore by

otter trawlers from November through March, and inshore by pound netters
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from April through July. Off North Carolina, théy are caught in the
winter trawl fishery, They are élao caught with floating traps,
anchored g111 nets, and even in purse seines, Otter trawlere, partiou-
iarly of the Gloucester, RBoston, and Provincetown fleets, have taken
increasing‘amoﬁnta of Whiting, and the catch has cpnaequently risen from
14 million pounds in 1930 to 105 million pounds in 1952,

K9, The'bulk of the catch 1s cieaned and skinned, then frozen and
packageds it is sold as pan-dressed, split, or filleted_whiting. It 1s
popular in the Middle'West, especially Kansas'City, where 1t is used in
fried fish sandwiches, Before the second World War, some whiting and waste
from :t‘:ll.l.eting and ekinning were canned for pet food.

60. Nothing is known regarding the extent of the population, the
rate of growth, or the size at maturity of whiting, nor are more than
fragmentary data available regarding nursery grounds. Whiting spawn
frﬁm Juné fhrough September. The eggs and, subsequently, the larvae
drift in the currents; The young fish descend to bottom probably Qhen
1 to 1% inches long. Wh_iting are found on sandy and pebbly bottome from
the shoreline to 8 depth of about 300 fathoms. Fishermen report that
this fish 18 becoming emaller and more scarce, with former highly produc-
tive grdunda now barely furnishing é day's fisghing, However, there are
1o sclentific records of the abundance of this fish,

HAKE

61, Hake is a name applied to several specles of closely related

fishes found from Newfoundland to Cape Hatteras. Two of these are taken

commercially;: the white hake, or whiting, which until very recently
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made up almost the entire catch, and the fed.hake, ﬁhiph_ﬁad_reﬁained
unutilized until wartime shortages created an unusuéi demand for fish in
1943 and 19Mh. Something over 12 ﬁillién pound§ of hake are now caugﬁt
annually, close to 66 percent of it with line trawls, and most of the
balance with otter trawls and anchored g111 nets. Hﬁke is scld fresh,
frozen, salted, dried, and ag smoked‘fillets. ‘The air bladders are dried
end usedlfo:_making isinglasé; the livers are collected for vifamin oils, |
62, White hake grows to 20 to 30 pounds but the average-sized fish
:landed is fiva poﬁnds or less., Red hake average 8 pound to two, and
though of good flavor, are so soft- hodied that preservation 1isa &ifficult
" Very 1ittle 1s known of the biology of hakes or about the extent to
which the supply 1s belng utilized. The fishery for both of these specles
could prpbably be e;pénded if the market warranted, 'Thé so~cglled "trash
fishery" takes many millions of pounds of theée apeciée, but théy are not
specifically ldentified other than as trash fish, |
-  TILEFISH |
63. The tiléfish 1s'one of the most interesting, frqm a biologiqal
- point of view, of the commercial fish species, One Qf fhellafest.fiSh_
. to be found and described; in 1879, the tilefish is onl& found.aloﬁg the
outer edge of the continental shelf and on the upper slope abreast of
the east coast of the Unlted States. Here, where the inn;r edge of the
Gulf Stream‘maintains constant temperature of 47 to 50 degrees, the tile-
fish ranges in depths of 50 to 200 fathoms. |
64, The dependence of the tilefish on these conditions in a very

limited range led to almost complete destruction of the specles in 1882,
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The catastrophe was best explained as a suﬁden flooding of the wﬁrm_zone
by abnbrmally cold water which completély shanged the character of the
habitat. |

65, The tilefish did not begoms of importancs to the commerciel fishery
until 1917 when over 11 million pounds were landed. At the present time,
about one and a half million ﬁounds are taken each yéar.

66, The average size of the tilefish is abwout 4-18 pounds, although
fish up to 50 pounds have been reportad.

WOLFFISH

67s The wdlffish, as the name suggests, is armed with a set of testh
only slightly less formidable than those of the shark. It is a rather
" large fish, up to five feet in length and about 30 pounds in weight; The
body is deepest just behind the head and tapers back to a small, weak tail.
© Idttle is known concerning its life history.

68, Although the wolffish is a solitary fish, it is distributed gener-
élly on offshore New England Banks and is taeken regularly by otter trawlers
fishing for haddock, cod or flounders. | .

69. Although repellent in appearance, the wolffish is an exeellent
table fiéh selling readily as "cahfish" or “ocean whitefish." In recent

years, the New England catch has averaged about 2 million pounds .
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SHOREFISH
10. .The'ahore fishes of the New England area comprise a
natural resource of about 60 species, ineluding exclusifely marine
fish'aé.well as thoee that enter frash ﬁater to spawn, Although
only a few shorefishes are of commérciai imporfance,.many'others are
popular with the salt-water anglers, Much of the shorefish resource
is composed of migratory populatione of fish that move from offshore
aouthern wintering grounde to northern inshore grounds in summer,
| SCUP
71. Scup or porgles are daught;in the summer in the inshore waters
of New Jersey, New York, and southern New England, and dﬁrlng wiﬁter in
the offehore Wateré from the Jersey Capes southward to Cape Hatteras,
The annual catch of the EeW‘Englagd commercial fisheriea_iq recent years
has.been about 6 million pounds, of wﬁich a little over half 1is hormally
teken in the winter trawl fichery, About 75 percent of the catch is made
with otter trawls, the remainder with pound nets, floating traps, and puree
seines, The winﬁar fishery is ca:ried-on soleiy.wiﬁh ctter trawles,
72. Sport-fishing activities for this species are concentratéd'during
the summer along the ﬁéw Jersey beaches and the inshore:and bay regibns
of southern New England,
13. Scﬁp spawn in the inshore waters and bays of New Jerssy, Iong
Island, and southern New Ingland from May to August, but éhiefly in June, -
.Thé Bame coastal areas Serve as nursery grounds, Scup reaéh &n average
length of about U4 inches at the end of the firet summer, and by the fifth
 year have attained an average length of 10 inches and an average welght

of three-fourthg of a pound, The maximun length reported is 18 inches,
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Most of the commsrcial‘caﬁch_consists‘of fish ranging from‘thregmfourths
.to ond and one-half pounds. Scup move northward and toward shore in the
spring, southward and offshore in fall.,

The The yield of seup fluctuates widely. During the past 20 years,
the trend of the catch, espesially in New Jersey and New York, has been
.generally upwards, as a result of (1) several years of unusually success~
ful spawning; {2) incresse in the number‘of otter trawlers and other
types of vesgels; {3) improvements of fishing gear and davelopmgnt of
the balloon net.

75. For adequate conservation of this species, it must yet be deter-
mined at what fishing intensity the resource will produce the highest
sustained yleld. DBecause the catch of scup is so unstable, it is highly
desirable to improve methods of handling, freezing, and storing, so that
in periods‘of abundance,‘surpluses can be properly cared for with a
minimum of waste. . | | |

BUTTERFISH

76e  The butterfish is exclusively a commercial species which supports
an annual catch averaging about 4 million éounds in New Englando,
Butterfish spawn in June and July in the bays, sounds, and other inshore
waters from Ghéaapeaka Bay to southern New England. By the end of the
summer, the young are about four inches leng. Merket sizes range from
8 to 11 inches and from a guarter of a pound to a pound. Like most other
shﬁrefishes, butterfish have fluctuated sbarply.in abundance during the

past 15 years.
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77« To sustain the productivity of ﬁhia fesourca,‘and to reduce unnes-
egsary waste, 1t is neceasary‘tofminiMize7th9 destruction of immature |
fish. An effective releasing device for returning captured small butter=-
fish back into the sea hag been developed for the pound net and’ floating-
trap fisheries. This device is used In some localities and should be
adopted universally among those fishing for this species. o

SUMMER FLOUNDER

78 The summer flounder or fluke rescurce yilelds about 3 millién
pounds of commercially caught fish ennuelly’and, in é.&di‘bion, éuppor‘bs
an extensive sport fishery in the bayé and_inshoré-waters'of southern ”
New Eh_gla.n‘d:: ‘This is the only flounder taken in large quentities in
the winter frawl fishery off the Virginia Capes and New Jersey. Summer
fiaﬁeries for this species are carried on chiefly along the southern shore
of Long Island and on the;dééétﬁ-of'Néw Jersey and Delaware.

79- 'l‘ha pdpula.'bions of summer flounder availa.ble to the winter fishery
in the offshore area from the vicinity of New York to Caps Hatteras are
S believed to be & mixturs of fish that summer at various points along the
o __ooa.s_t. S_on':s 'bagging has been done An an effort to. tr}c'e the seasonsl
migrations of these fish. | NMost of the larger fish apiaeé.‘r to spend the |
gummer in northern regionéé-northern NeW'qersey, scﬁthern Long Island,
and southern New England--while the smaller fish tend to be distributed
from southern New Jersey to the Virginia Capes. Flounders that have
reached a length of 12 inches or mors appear to haﬁe a téndéncy to re-

" turn year after year to the.same\summer.areaa where they were tagged and

roloasad.
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| 80, WIhformatiohon the spawning'of-fluke is meager.  It is ‘believed
that the fish spawn in the late fall or early winter, when they are
) moving offshore or have reached the of fshore winter area. In the early
| apring and summer, more yuung fish (leas than one year old) are found
in the inshore waters of Virginia9 including the lower region of Chesa-
peake Bay, than in more northern coastal areas. From this, it is assumed
that the southern range of the species may be the most prdductive Spawn- -
ing and nursery ragion, from which migrations take place in later years
to northern fishing groundso Tagging experiments recently bagun should
Ibe continued to teét the accuracy of this assumption.
81,  Because of its habits and the efficiency of the gear used in its
" capture, the summer flounder méy be in danger of being ovérfished.
Continued observations of the rescurce are needed so that excessive
withdrawals from the stock may be detected quickly and proper steps
taken to avoid commereial depletion of the sﬁpply. Adoption by the
various States of 8 minlmm-slze limit, dréwn with & view 4o biological
and market considérationé, may affor& a degree of protection and improve
the utilization of the supply. | |
| SHAD

.82. Shad are a groat American delicacy and among the most famous of
.our table fishes. They spend part of the year in the ocean and enter
fresh water in the spring, spawning in the various rivers of the area.
Once they were among the most'abﬁndant fish along the coast, and 50
yoars ago the commercial production of shad was surpassed only by that
“of cod. Now, in contrast, the catch ranks twenty-first among the
fisheries of New England.
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83 The histor# of the shad resource has beeﬁ ons of bad. managements
7 The colonists who cams to'America in the 17¢h &nd lsth centuriaa found
the shad in such abundance that they thought the runs were inexhaustibla
With great nets, some nearly a mile l@ngy thsy caught more shad migrating
up river to spawn than they needed for food, sold them for as little a3
a dollar a wagpnlogd to ferti1ize fialdsfu By the middle of the 19th
century, severe depletion-of'the TUNS Was reportéd in all the prinsipal
fishing areas. | o

8l The earliest record of & tctal annual cateh of shad from the
various runs is for 1880, when over & milllon pcunds of shad were talken.
The catch remsined high until 1919, then dropped off until 1944-47,

when the catch averaged about a million and a half pounda, Since then,
the ﬁvarage eatch ‘has been around 500,000 poundso

85,  Although the early phases of the decline of the shad fishery
are not documented by records of annual production, the later phases,
after 1896, are clearly shown by published'étatistics.of the decreésiﬁg
annual_catqhes; Since there is‘a-éaparaté rage of shad indigencué to-
-each river, ths rate of decline differs sonawhﬁt from“river to river,
but there are features of similariby in the dsclines of many ™mins .

-86- The main causes for the decline were the erection of dams and‘

-pollution. Dams srected across‘the rivers on or below the spawning

CL _grourids have sharply reduc_zed r_xa‘bur;a.ll. reproduction. Shad have usually

'.ffailed to ascend fish ladders installed for them in existing dams.
It is possible, however, that suitable 1adders may be eventually

designed that will reopen spawning grounds long denied to this species
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by various dams. Pollution only becams an important factor with the
industrialization of sestions adjacent to shad streams. Pollution is
detrimental to'Shad in aeveral.wag%. It reduces the dissolved oxygen
content of the water'and introduces toxic substansces especially harm=
ful to the young. The flssh of the adult fish takes on an unpleasant
oily flavor from polluted water which reduses their market velue.
ALEWIVES

87«  Alewives, or river herring, members of the herring family,
enter the coagtal rivers of eastern United States in the spring and
return to the ocean after spawning. During their short-séjourn in the
étreams, they support one of the prinsipal river fisherieq‘of‘the
Atlantic coast with an annual yield of nearly 30 million pounds. The
most Important fisheries for alewives are in the Chssapeeks Bay avesa,
the Scuth Atlantic States, and New England, in the order namgd. In
New England, the amnual catch is about 5 million pounds.
. 88e  The cauning of alswives and their roe is the chief seafoodw
canning industry of the Atlantic coast from Maryland to Nerth Carolins.
- Only a small amoant of the vatch is eaten fresh, much of it is galied,
another and poasibly largér share is cured in salt and vinegar for use
in making such spscial herring products as bilsmares herring and rollmops.
- Some elewives ave smoksd. Bywprqducts-are dry scrap for fertilizer,
oil, and pearl esseunce from the scales. .-

89, The alewife fisheries are supported by two zpecies with over-—
lapping renges, the “true® alewife cr branch herring found from Nova

Scotia and the Gulf of St. Lawrence to the Carolinas, and the blusbaeck,
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- found from ﬁhs‘Bay of Fundy to Florida. Fishermen usually do not
distinguish befween tﬁe specles. In general, hcwever; ths bmanch.f
herring predomingtes in the catsh in the North Atlantic area; the
blueback in the Chesapeake Bay and South Atlantic States. |

90. The spaming runs of alowives begin in March in Chesapeake
Bay and in March and April in New England. The fish usuelly arrive in
tremendous numbers, move upsiream to the spawning grounds, and return.
to the sea almost immediately after spawning. The young hatch in two
Yo slix days, depanding on the temperature, develep rapidly; and in

“the summef.and fail.descend ﬁo galt water as 2= to 4~inch fish.

9. In New Englﬁnd; alewives are caught chiefly with dip nets
during the épawning-migration. Pbols-are_construétéd,abouﬁ the mouths
and in the Yower part of the streams, and the fish are led into them
byinéts and stone diversidns and are then easily captured. In
Chesapeéke Bay, most of the catch is taken by pound nets.

92.. The alewife is another example of a resource which has declined
sharply through mismanagement. Althdugh depletion has occurred in all
areas,; it has been most severe in New England, and the sauses there
are better understood. These are lack of fishwayﬁ to pass the fish
ovef dams, poorly designed fishways, and exsessive fiéhing. Massachu=
getts is the only State to have a number of well designed and highly
officient fishways for alewivas, o

9%, In New England, the size of the alswife runs is umitéd shiefly
by the extent of the iake avea available for spawning the young, the |
mgesf runs all t.)rigine.tingifro'm lakes of fair size. In order to make
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certain that adsquate numbers of adult alewives reach the spawning
aread in lakes, a.pmoportion of the edults must be allowed to escagpe
the commercial fishery. All obstructions must be equipped with adequaie.
fishways, providing for the safe paszsage of both upstream end dowmsirsam
migrants, and fishways should be inspected periodicelly to. gnarantse
proper function. To earry out this program; it will be necessary to .
determine, by careful experiment, the number of spawning fish reqqiréd
in each stream to maintain the maximum runs. Runs may be established
in sireams where they are now lacking, by planting spawning adults.,
TAUTOG

Shie The tautog, of blackfish, ranges along the Atlantic coast
from the Bay of Fundy to South'carolina,_and is most ebundant bstween
‘Cape Cod and the Delawsre Capes. Although the tautog is a year-round
resident of southern New England waters, it is taken only during the
warm months. During the winter,_the tautog retire into deeper water
lying in the ﬁuﬂ or in crevices of rocks usually in a térpid gtate.
Fluctuations in the supply of this fish parallel the character of_tha
winters, for great numbers are killed by umusually'seve:e winter
woather.

Be The tautog is found about sieep, rocky shores and ledges or
over boulder-strewn bottoms; usually in shallow waters up to three or
four fathoms in depth. Shellfish and other inveriebrates which live
in these regions form the chief food supply. |

9.  The tautog spamns chiefly in June in.southern New England waters
and by the end of the first year, the young are three to six inches long.
The average size is about three pcunds, with fish over 10 pounds being

rare.
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97+  Tautog are taken chiefly by lines, traps, or pots, and are
marketed as fresh fish, being in greet demand due to the fine flavor.
The commercial catch totals about 130,000 pounds; but this is a frac-
tionjof the total taken by spuri fishermeti. | |
_ SEA BASS
98. Although the sesa bass Is most suﬁmon in the Middle Ablantic
States, close to 900,000 pounds were tsken by New England commerciel
fishermen in 1952. In addition, man§‘thou8ands of pounds are taken
by aport fisharuep. Like the'tautbg,'the sea bass is a fish of the
rocky bottomélof'southern New England and, in general, the habits of
the two species are.similar, The average size ié about a pound and
a half.
corvmr_nﬁ EEL

99, The. common eel is found in large numbers all along the east
coast and in tributary fresh water. streams and lakes. Its_life his-
tbry is jusﬁ_the reverse of the anadromous fish such as shad, salmon
and alewife, in that its spawning grounds are in the ocean, but the

species spends most of its life in inland waters.

100,  About 100,000 pounds are teken armually in New England, ust-

ally hy nets, eel pots, or spears. The great&r'part'of the catch is

used for bait. | |
GCEAN POUT

101. Ocean pout is very abundant lucally, buth inshore and oﬁ the

outer banks. Ordinarily very small quantities of this species are

landed, but wartime demands stimilated the landing of four miliion

pounds by otter trawlers in 1943 and 1944. Most of this quantity was

- 1=30



taken from February to May cloze to New Bedford and Provincetown,
Massachusetts, and a largs part of it was filletsd.

| 'STRIPED.BASS
102, The striped baszs i a fish of the inshore waters and coastal
rivers, seldom being found of fshore more then a mile or two, and at
) ﬁimes it asvends streams for seweral mindred miles. . Its principal
spawning end nursery area along the Atlantic coast has been underw
gtood to be in Chesapsake Bay, whizh is the ‘souree of most of the
striped bass taken elsenhare along the ccast. The fish spawns also
in the upper pert of Delasware Bay and In the lower Hudson R:’i.vé:m
The spavning seeson ig in the spring or early summer, the exact time
varying with latitude and temperature. Females usually spawn for
the first time when four or five yesrs old and about 16 inches long;
males often mature at two years (approximately 12 inshes).
103, Part of the stock spawned in Chesapoeke Bay (probebly no more
than 10 percent of it) migrates to northern coastal regions. However,
this migrating segment of the population mey represent 90 pa::.*cént
or more of the supply availatle t¢ fishermen in nort]fxsrn coastal
States. The obther 10 percent probably originates from less productive
spawning areas in northern States.
10L. Striped bass migrate extensively in the spring and fall.
In the spring they move from wintering é._'reas in Chesapsake Bay, -
Delaware Bay, Hudson River, and cther ccastal rivers and small bays
in New Jersey, Lung Island, and even southern New England, to more

northerly sections of the coast, especially to New England. In the
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fall, begiming about Septenber, a rebw:h'migration occurs, in the
course of which "pods® of bass .braa.k of £ from the main run and

~ winter at varicus spots alﬁng the coagt from scuthern New England
to New Joersey. The main part of the run appears to continue s&uth
to Chesapeal® Bay. | |

105, Striped bass grow rather repidly. They attain a length of-
4 to 5 inches end a weight of about wne ounce by the end of the first
yoar. Thereafter, they increase in weight rapidly; at 2 years,

the weight is one-half pounds at 4 yesrs, 24 pounds; at 8 years,
12 pounds. Fish weighing 40 pounds or more are often saught by
commercial fishermen and somstimes by sport fishermen.

106. Because the striped bhass supﬁbr'ﬁs a large end growilng rec-
reational fishery, a conflict was inevit&b]e between the commercial
and sports fishermen. The dispute was resclved in favor of the -
-sports fishermen in Comnesticut -and Magsachusetts in 1951_, vhen
both States passed legislation_prohibifing nstting. Rhode Island

- gportsmen are endeavering to have & Ei}nﬁ.lar law passed. _

107.  Although the stock of siriped bass fluctuates widely,
reflecting variations in the survival of the young, unbiased
sguthorities report that the stock will support both sport and com~
mercial fishing. In resent years, the commercial sateh in

New England of arcund 200,000 puoinds haé only been a fraction of
the sport catch. Most of the catch is taken in pound and gill
nets which are set for other spsciss. In Rhode Island, haul and
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purse seines are used when schools of baaﬁ'dfe 1ocated; Thé '
~ 8triped bass is sold malnly in the fresh fish markets; small
‘ quanfitiee are frozen or otherwise processed,

PELAGIC FISH

108, Pelagic fish are frec~swimming fishes of tha open ses,
not dependent on certein restricted habitats or Ioéalities. These
fish follow the seasons, or, more correctly, foliow‘théir food
which is abundant or scarce depending on the season,

109, With the exception of the swordflieh and marlins,'most
commercial pelagic fish are found in huge schools which appear
and disappear with dramatic suddenness. Commercial fishing for
these species is elther a feast or a famine, quite commonly the
latter,

MENHADEN

110. The'menhadén, in a sense, 1e the Atlantic counterpart of
the Pacifice sardire, It 1s a member of ihe herring family, and
its population in Atlantic waters is large. Unlike the Pacifie
eardine; the menhaden is used almoet exclusively in the manufacturs
of meal and oil; only small quantities are canned.

111, The menhaden fishery started in New England, eventually
spread southward, and.is now centered in the Middle Atlantic
States, especially in Chesapeake Bay, The annual catch in New
England has decreased from 173 million pounds in 1889 to 5,000
pounds in 1930, Most recently, it has fncreased to 36 million
pounds, in 1952, The purse seine is the most important gear used
for catching menhaden; pound nets are_also uged, but are much less
1mportan£.

133



112, The meal manufactured from menhaden was formerly used for fer-
tilizer and the oil only for industrial purposes, but research resulted
in improvement of both products éo that they may now be used in animal
and poultry feeds, Menhaden roe is pcéasionally removed and prepared as
a frozen, salted, or canned product .

113, At least three species of menhaden inhabit the Atiantic coast;
2ll are utilized without differentiation by the fishery. They are pelagic,
migratory fish,.which characteristically travel in schools. Their seasonal
migrations control the operations of the fishery. In the spring, large
-schools appear in coastal waters and even in the brackish waters of-the_
bays, sounds, and larger rivers, where conditions are favorable for their
feeding and growth. The young fish, about an inch long upon their arrival,
attain an average size during the first year of 'S to 6 inches and a weight
of 1 to 1.5 ounces. During the second year, they grdw'to a length of
8 to 10 inches, weigh approximately seven ounces, and yield variable
quéntitiés of #il, depending on latitude (more oil northward than southward)
and on variable oceanographic conditions. They are believed to mature
during the third or fourth year. They increase in oil content, therefore
in value, with zge and sigze.

11y, The mature fish are captured chiefly in the fall during their
southward migrations to unknown ocean spawning grounds, where they remain
until the following spring. Their food consists almost wholly of micro-
gscopic plants, chiefly diatoms, and small crustaceans, which swaim af
the surface of the sea. These, the menhaden strains from the water that

passes through its sievelike gill structures.

13}



Fishing for menhaden. New England-New York Region.



| | 115. Little is known about the biology of this fish. In view of the
increased ihtegsity of fishing and expansion of the fishery) more compleﬁe
information ia:needed concerning the biology of menhaden, including (1)
the routes followed by the three different species and varidus "raées“
of menhaden in their annual migrations; (2) the location of ihe-ocean
‘ spawniné and nursery areas; (3) the parasite which is said to cause steri-
iization of male menﬁadeng (4) the food of meﬁhaden and its relation to
grbwth, oil content and availability; (5) the relation of the oceanic
climate and of the fishing intensity to production and survival of ‘the
young and to maintenance of an adequate brood stock. |
HERRING

116« The herring, one of the most important food fishes in the.world,
ranges on both sides of the North Atlantic Ocean, It is most ébundant
and inten31vely fished along the coast of Maine and the Provinces of Nova
| Scotia and New Brunswick; the United States flshery extends from New Jersey
to Maine.

117, About 150 million pounds of Atlantic herring are caught yearly by
. 'New England fishenmen.in recent years and additional large quantities are
imported from Canada. Most of the catch is taken with weirs and stop
seines; the rest with purse seines, flc_;ating-traps9 and dip nets.

118, The Atlantic herring has been studied in BEurope by blologists
more than any other fishery resource in the world., In America it has been
neglected in this respect, and our knowledge of this fish is meager.

Canadian investigators have carried on some reéearch, but tﬁe fundamental

facts needed for maintaining the highest production of herring in North
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America have yet to be developed. There is still little or no knowledge
about age, spawning seasons and localitiesg migrations, "races¥, fluctua=-
tions in abundance, and £hé causes thereof, and about the effect of the
fishery on the sizé_of the stock. | ‘ _

119. Between the Gulf of Maine and Block Island, herring spawn_in
summer and f£all along the shore. The eggs are adhesive, sink to the
boftbm, and étick to whatever objects they encounter. They incubate fcr
several wﬁeks, longer in colder Wafer than in.warméro The growth rate
of the young in New England waters is not known; but in the Bay of thdy
they reach about five inches in length when one year old, and 10 inches
when three years old,

120, Schools of small herring occur along the inshore areas from'spring
to f#ll, usua;ly'disappearing during the winter. The appearance'of these
schools is ehratic, both in time and pldace. Occasicnally one inghore |
seétion of the coaét may swarm with herring, while another nearby area
ma& be barren of them, There is yet no knowledge to explain or predict
such fluctuations, |
| 121, In gener&i, the herring in Maine is subject to an intensive
fishery during its first few years of life, but normally is not caught
in 1afge numbers after it reaches over 10 inches in length, for only the
smaller sizes are demanded by the canneries,

122. ' The productivity of Lyé Unj.ted States North Atlantic sardine or
herring induétry is rarely limited by the available supply of fish.
Occasionally, fish are scarce as in 1938 ﬁhen the Maine herring catch was
only 16 mill.ion pounds, but ordinarily the production of any year is more

or less an index of the demand fdr the ecanned product@ During years when
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the fish are very abundant; the sardine pack does not inerease accordingly;
however; wheﬁ a séarcity of fish appears, the paék'is necessarily smali.
In normal times, the industry operates considerably below éapacity; The
domestic market for canned Maine sérdines is limited, since this pack must
conpete with the‘high quality produect of other countries where the costs
of labor and materials are lower than ours. | | |
| MACKEREL

123 The Atlantic mackerel fishery in recent years has averaged.about
15 million pounds annually. This resource is characte:ized by peculiarly
great fluctuations in abundance, which seriously affect the fortunes of
maékerei industries, In the five years 1887-90, the catchuéveraged
15 million pounds a year; in 192948, it was 50 million pounds. = Since
1949, it is back to arocund 15 million pounds, Mackerel are caught mostly
with purse seines; also with pound nets, gill nets, and floating traps.

12hs Mackerel spawn from Cape Hatteras to the southern part of the
Gulf of St. Laﬁrence, the principal spawning areas being located between
Chesapeake Bay and Cape Cod Bay. The average female produces 500, 000
egegs. The eggs drift in the water for four to ten days-while.they incubate;
and the young pass through the larval stage and grow to'be a third of an
inch long in about 4O days, two inches long in about three months,

125, Studies on the spawning grounds have shown infant mortality to
be very high. For example, in 1932, it was estimated that of every million
eggs spawned, only‘fouf young fish survived the first three months. That
was apparently a year of unusually high moftality, owing either to an

abnormal scarcity of feed or to unfavorable winds which drifted the young
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away from grounds favorable to survival. The fish grow rapidly, and
éﬁawn for the first time when ﬁwo'years old and 12 td_lé'inches-long;
126. They first appear in March and April off Chesapeake Bay, and
progfessively 1ater-off the middle Atlantic and southern New England
coast. In late June and July ﬁhé& tféﬁel arcund Cape Cod into the
Gulf of Muine and also appear off western Nova Sédtia;:'ln September,””
the return migration begins and ﬁéékerel reappear south of Cape Cod,
‘where a féw may be taken through December and January,

127. eriﬁlent year;toﬁyear variaﬁiohs in the cateh are at least
partly the résult of wide vafiation in the size of annual broods.

This variation is further increased by the fact that there are two
types of year brpods, Qne*of which makes an impoftant cdntribution to
the fishery for many years while the'other soon disappesars. ‘Fluctua-
tions in catch are also éaused by variation iﬁ habits'of the fish, re-
sulting from changing environment. For example, in 1937; even though
Ecientifip evidencé indicated a large supply of.mackerel in the North:
Atlantic, fishermen could not locate them, and the catch was the lowest
in mény.years, That summer wés.noted for its warmg calm~wea£her which
. resulted in unusually high surface temperatures along the‘Néw England
coast. These cénditions may so have affected the mackerel“s distribﬁ-
tion and movements that ihe fish could not be located and captured by
tne:usual forms 6f gearo |

iaBQKVVariations in the availabilify éf‘mackerél‘méke this fishery .

an unusually great éamblé, ever for thé traditionally uncértain fishing
ipdgstry, The fisherman must gamble when he outfits for spring, and

the dealer must gamble in developing and maintaining an adequate market
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geared to the supply. Consequently, it is hard to handle at good'pricea
any great incréase in the catch. This appears to be the chief factor
in recent years limiting the size of the fleet, Thereg is still too little
knowledge of this .resource by which to set a course of aotion that will
materially increase the total mackerel population or reduse the magnitude
of the annual variations, |
129, Where it is impossible to contfol natural phendmena affecting
- man's well~being, sometimes anticipation of the magnitude and range of
their occurrence will be of value., A fOreknowledge of the size and
lavailability of the mackerel runs’ during the approaching summer would
agsist the fisherman in making his decisiop concerning conversion to
mackerel fishing and would enable the dealer to anticipate his require-
ments and potential suppiies of fish. | |
130, Attempts have béen made to utilize the results of the mackerel
studies to predict the coming year's catch, - In_nbrmal yeafs, the predic-
tions were realized with a fair degree of adcuraéy, But uﬁusual conditions
which developed in 1937 and to a lesser extent in 1939 caused the catches
to dfop far below the predicted amounts. If the cause of these déviati0ns
can be determined, it may be possible to develop a'predicting_sefviceléf
 material assistance to the mackerel industry,
THIMBLE-EYED MACKEREL
131, The thimble-eyed mackerel is so closely related to the common
mackerel that differences are imporfant only to fishery biologists. The
two species differ in siﬁe, however. The thimble-eyed mackerel grows to
a length of about 8 to 1k inches only. For many years, due to the simil-

arities in habit, the two species were not separated in the commercial

catch,
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13z, ‘The thimble-eye 18 a more southerly ranging fish:than the common
mackerel, only appeéring north of Cape Cod during years of jeak abundance, |
Although the 1952 commercial cateh listed 115,000 pounds of this fish,
it wag not feported in 1949, 1950 or 1951,
| | | SMELT
133, . The smelt_is one of the few pelagic fish tﬁat_are most common
in northern New England. In 1952, 177,000 pounds were taken in Maine
and New Hampshire and only 900 pounds were reported from Rhode Island,
| 134, The smelt is a small fish rarely reaching 12 inches in length,
" The spring spawning run begins in New.EngIahd when the water reaphés the
required temperature and may occur in Februsry in Connecticut or May in
Malne. Spawning takes place only a short distance above tidewater., Adult
. emelts retﬁfn to the sea immediately after spawning and spend the summer
either in the estuary of the spawning stream or in tﬁe seg close.by; In
October, the smélt gather in harbors and.brackish water to spend the
wiriter, At this time, they provide a good sport fishery in addition to
the nain commercial catch. |
138, in‘the léte 1800's, the catch of smelt in New England generally
‘ran over one miiiion pounds & year. The catch declined to about 500;000 :
pounds a year until 1943-45, when million-pound catches Were égain made,
Since 1949, the catch has been very lbw, averaging about 150,000 pounds.
BLUEFISH
136. Bluefich is é pelagic specles of widespread dlstribution in |

different parts of the world. It is excellent as food and is a favorite
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game fish., The commercial catch in New England in 1950-52 averaged
130,000 pounds, dommercial fishermen catch bluefish chiefly with traps
or pound nets, and with haul seines, gill nets, trammel nets, and with
hand and troll lines. Sport fishermen take bluefish chiefly by trolling
or surf-gcagting with artificial lures. The quantity taken by anglers has
nevef been determined accurately, but is estimated to equal or perhaps
exceed the commsrcial catch,

137« The bioclogy and life habits of the bluefish have not been
studied in detail in this country, and our knowledge is only that obtained
by occasional and incidental observations. Bluefish travel in dense
schools. They are exifemely voraclous, feeding on_all.kinés of small
fishes. They are migratory, but their movements are very erratic and
are probably controlled by hydrographic conditions. In general, they
move northward in spring and southward in autumn., Tney are taken in the
winter in southern Florida, then off the Tarolinas in March and April,
off New Jersey in April and Maygland'off southern New England from early
summer to midmféll. By November, they are taken_again in the Carolinas.
Aﬁout the end of No&ember, they appear on the east coast of Florida, and
by December on the Gulf Toast. |

138+ Bluefish are believed to spawn in May or June, probably offshore.
Young bluefish of the year's spawning come inshore.in late May or June.
Growth during thé first summer and autumﬁ is rapid. The young fish tend
to school according t; size. There is no knowledge on which to base an
opinion on the size of the population of bluefish, but this much is known:
the available supply and probably the actual abundance as well fluctuate
greatly.
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139, Bluefish are usually sdld fresh,'although a smalllamount is
frozen., Soﬁslquantities of frbzen bihefish have been imported from
Argentina recently, and there are ﬁeports of bluefish off other parts
Iof tﬁe-South Amgrican coasf,/where plans are being made to freeze these
fish for the United States inark'et‘n Anglers in the United States occa-
Biohallj‘salt and smoke bluefish, It is believed that a commercial
smoked fish of good quality could be developed with study. The principal
markets are in the cities along the Atlantic seaboard, especially
~ Baltimore, Philadelphia, New Ybrk and Boston. The demand is greater
than the catch, and the price of bluefish is usually high. |

| SWORDFISH

0. The swordfish; called broadbill by anglers to distinguish it
froﬁ marlins, is a.fesource of world-wide distribution. As a food fish,
it is one of the most precious, the démand for it far exceeding the
supply. Except during the war years of 194243, the take of'swordfish
in New Englénd has always'exCeeded one million pounds, readhing a peak
of 6 million pounds in 1929. Since 1948, the catch has dropped to a low
of 199,000 pouﬁds in 1950, Sﬁordfish are marketed entirely as fresh or
frozen fish. It is among the highest priced fish on the American market,
i1 taken from.the liver has a vitamin A content of high potency.

e To anglefs,lthe swordfish is probably the richest trophy obtain-
abié; it is an excéedingiy;diffiCHlt game fish to catch with rod and reel,
and thé most expensive, }or it requires a special kind 6f boat and special
equipment. The best-known angling grouhdé are the Block Island district
on the‘eaét coast and the Ghaﬁnel Islands region on the west coast. In.
normél iimes;ISOme enthnsiasts go to such distant pléces as Nova Scotia,

Peru or Chile, where good grounds are located.
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42, Very little is known about swdrdfish, Tﬁey are found close to
our coasts oniy in large sizes. Very young specimens have been reported'
from the Gulf Stream off Florida to Cuba, but breeding grounds have not
" peen located on this side of the Atlantic, Both eggs and young have
been taken from tﬁe Mediterranean and young swordfish are common around
Hawaii. _

.1h3, Probably, like tuna, they migrate vast distances acroés the
océans, but the course and extent of these migrations are unknown.
Nothing is known about the growth, age, or abundance of swordfish. No
imbortant queations.about_the swordfish can be answered without écientific
research on a trans-oceanic and internationél scale, with talent and
facilities contributed by all the countries sharing this‘resourcea'
TUNA

1)ie The tunas are a world resource, ranging over vast distances and
migrating across oceang; and they comprise an important fishery wherever
found. United States citizens have a large stake in this marine wealth,
for tunas support_thg'moat valuable cenning industry in this counmtry and

they are of great recreational velue to thousands of englerss

U5, On the Atlantic coast, the tunas have é darker flesh and were
formerly considered to be less desirable for canning than their ?acific
relatives; therefore, cqmmefcial fisheries have been slow to develop.
On the other hand, they reach their largest size in the Atlantic Ocean
and are a prized game fish, being pursued by sportsmen from Florida to

Nova Scotia.
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146, The blue%in tuna has a more northerly distribution than elther
the yellowfin dr skipjack and attains ﬁ larger size than any of the
other tunas, On our Atlantie coast, where it is fairly common from
Maryland to Newfoundland during a few months of the year, the bluefin
may réach 8 weight‘of 1,500 pounds, the largest size attained by this
'apeéiea anywhere in the world, Schooling bluefin of £5 pounds or less
are common from New Jersey to Cape Cod; the larger fish, of LOO pounds
or mora, once called horss mackerel, predominate iﬁ the north on both.the
American and the European sides of the Atlantic. During recent years,
Lincreasing gquantities have been taken by commercial fishermen in fish
traps and ﬁith hooks-aﬁd-linee, harpoons, or nets, It is a favorité
with énglers' being taken by rod and line troll%ng. The commercial catech
of tuna in New England waters has been about iggi%égupounds annually,
but ﬁay grow rapidly. R
| THE INDUSTRY

147, The operating units engaged in the commercial offshore finfishery
of New England are listed by States in Tables 3 and ¥, The catch' vy
gear 1g glven in Table 5, Data_for'both tables are for the year 1951,
the latést vear for which these data are avalladle,

148, Table 3‘inc1udes the commercial craft used in shellfish and
allied operatione as can be seen in therlisting for Malne of Y4, 537 boats
of lees than five gross tons, Boats in this class gre usually engaged in
shellfish anﬁaobaser sctivity. Tables % and 5 reflect the finfish gear

and catch only.
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Table 3 - Summary of fishermen, vessels and boats by States,

New England commercial fishery*f1951,

Total, ex-

. Ttem Maine H®,H., Mass. R, I, Conn, clusive of
- duplication
Fishermen:
On .vessels 1,009 - U4 olug 605 105 6,100
On boats & shore
Regular 5,326 %53 1,706 572 104 r7,288
Casual 2 468 00 0 1,2 1,399 9,651
Total g,823 753 10,20& 2,412 1,908 2%,639
*Vessels: .
Motor 157 — eur 131 96 878
Net tonnage 4, 952 -- 24 410 2,618 1,94k 29,503
St eam —-— — — — 3 . 3
Net tonnage - - -= . == 191 191
Total vessels 157 -  B47T 13 99 881
Total net tonnage 4,952 -- 24 410 2,618 2,135 29,694
Boats:
Motor 4,537 209 1,954 1,353 7139 g,792
Other 1,827 98 1,450 325 5hg L, 249
Accessory Boats 14 _— 105 35 10 ‘1khg

*Over 5 tons
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Table % - Summary of operating units by States,
New England commercisl iinfishery--1951,

Ttem

Total, exclu-

‘Maine N.H, Mass. R, I, Conn, sive of dupli-
' cation

Apparatus:

Purse Selnes:

Mackerel 6 - 35 2 — 41

Menhaden 1 - 1 2 — 3

Other BT — 1 — _— 58
Haul Seines 2 — 5 ] g5 97
Stop Seines 14 — —_— — -— 14l
G111 Netsn:

Anchor - - 17 - -~ 17
Drift 6Y - 53 —— 79 196
Stake 5 —-— —_— — —_— 5
Iines:

Hand 727 U550 658 251 199 2,285

Hooks 2,251 900 703 251 287 L, 392
Trawl

with Hooks 11,754 96 143 b 16 12,008

Hooks 648 200 4,800 541,550 1,600 8,000 1,198,550
Troll Hooks -— —— S by - u7
Pound Nets e _— 73 g 12 85
Floating Traps g - 41 16 - £5
Welirs 212 — - - 1 213
Fyke Nets, Fish 25 — - - 18 43
Dip Nets 109 -~ 104 — 871 1,084
Bag Nets 38 — - - —— 38
Iift Wets 18 - _— — — 18
Otter Trawls 143 — 578 135 121 977
Traps, Box 5 —— - —— - 5
Pots:

Rel —— — Ly 590 g52 1,486
Harpoons 78 — 20 8 2 106
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Table 5 ~ New Baplend finfish onteh in peunds by pear-1951,

Maine N.H. i Mass. | R.T, Conn, Total
Purse Seines 11,113,200 «- | 13,893,200} 2,968,200} 751,400 | 28,726,000
Haul Seines . - 271,900 177,100 -~ 153,900
Stop Seines 32,472,400 =~ | 4,597,900 - ~- | 37,070,300
Gill Nets L,626,900] - | 473,700 - 247,600 5,348,200
Hand Lines 1,318,900}10,500 7.8,200 907,700 | 113,700 ]| 3,069,000
Trawl & Trot !

Lines 4,690,100/ 38,300| 14,608,100 5,500 10,400 | 19,352,400
Trall Lines S - e 9,100 -— 9,400
Floating Traps 107,300{ ~- 811,200 6,046,300 - 6,96k ,800
Weirs 20,040,000]  w- - - Loo| 20,040,400
Fyke Nets 15,300} =~ crom e 20,600 35,900
Dip Nets 3,241,200} ~- 751,900 —-— 100 3,993,200
Bag Nets 48,100§ ~-- — i - 148,100
Lift Nets 100,000} -- o] - - 100,000
Pound Nets - - 5,328,300 - 148,100 5,476,400
Otter Trawls | 114,996,900] - -- 1563,252,800 | 32,995,000 { 8,463,100 | 719,707,800
Box Traps 49,000} - - -- _— 49,000
Pots ¢ 1,100 -~ e 32,900 11,100 45,100
Harpoons mihool  ~- 144,100 55,000 700 311,200
Totals 192,936,800{h8,800 605, 328,700 | 42,007,800} 9,773,200 | 850,095,300
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149 These tables illustrate the exten: of the commercial finfishery
in the several New England States. The otter trawls are the chief method
used in the industry, taking over 80 percent of the catch, Second and
third types of gear used in each State depended on the type of fish
available. In Maine, stop seines and weirs, used in taking herring and
other anadromous fish ranked second and third. In Massachusetts, purse

seines were uséd in takihg Such.pelagic fishes as mackerel, herring and
menhaden. Line trawls and traps ranked third, .The floating traps were
important in Rhode Island iﬁ taking shdrefishes suéh as tautog and eels,
while purée seines weré ﬁsed for such S?ecies as menhaden and scup.
Purse seines were'also.impartaﬁt in Conmecticut in the offshore fishery,
while gill neﬁs were the chief method used in taking shad; an important
Connecticut fish.,

150, The number of fishing vesséls and fishermen have fluptuated since
pre-war years. In 1941, there wére 18,5k6 fishermen-aﬁd &2 vessels
engaged in commercial fishing in New England° After‘a temporary decline
during the war, the number éf fishermen reached a peak in 1947 with a
total of 25,355 employed. The number of vessels reached a high of 948
in 1949. The number of fishermen stabiliged in the lasti three years of
record, 1950-1952, a£ about 23,500 even though the number of vessels
increased from 868 in 19950 to 916 in 1952,

151, The industry supported by the offshore finfishery of New England
is largely concentrated in the major poris of the fishing fleet. Facilities
for wholesaling, freezing, storing and processing fish are centered at
Portland and Rockland, Maine, and Boston, Gloucester and New Bedford,
Massachusetts. Maine led the New England states in the number of plants
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engaged in the prodﬁction of camnned fishery products and'by-prbduets in
1950, with a total of 68 plants, Massachusetts followed with 27, while -
Connecticut and Rhode Island had four and one, respectively.

INTERNATIONAL COOPERATION

152¢ Since the fishiﬁg grounds utilized by New England commercial
fishermen also support fisheries of 6ther countries,. the condition of
the fish stocks is of paramount concern. Although fishery statistics
were collected By'the éeveral participating nations; no one nation could
hope to collect by itself the evidence'necessary to clarify the condition
of the fish stocks, Further; should the evidence obtained by.one nation
:indiééﬁe a need for limitation of the fishing effert, the application of
restrictions to fishermen of that nation alone would not work effectively
ﬁoward conservation of the stocks, but woﬁld merely place those fishermen
at a disadvantage. Working in formal cooperation, however, the nations
which participated in the fisheries in question might'carry on céordinatéd,'
effective résearch pfograﬁsu Should the.résults éf the programs show a
need for régulationy uniform restrictions could'belimposed on all fisher-
men exploiting the stocks., |

153 Until recently, consideration had not beén given to formal inter-
national cooperation, ahd it was not until 1937.that.an.international
conference was called in London, The United States did not particibate
' inlthis conference, At that tims it was cbnsidéfed péssible to treat
the entire Northwest Atlantic as a single conservation unit. Thus, the
international  convention fdr.ﬁhe regulation of meshes Qf fishing nets
and the size limits of fish, which was concluded at fhis conference,

was designed to apply to the entire North Atlantic.
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155,  The 1937 Convention did not enter into force, however, and the
British Government therefore convensd other international conferences
in London in October 1943 and April 1946 to reconsider this problem,
The United States was represented at these conferences by observers, -and,
after discussion with the other hations contiguous to the Northwest
Atlantic, suggested that there were in reality two areas in the North
. Atlantic which were readily s eparable because of the nations concerned
and the stocks of fish and the probléms involved. It was proposed,
therefore, that considerationfbe'given to the desirabilify of separate
treatment for the Ndrtheast Atlantic and the Northwest Atlantic. The
1946 conference agreed to this concepb and the Convention; which was cone
cluded at that conference, established the eastern boundary of the
- Convention Area at 42° west..-longitude°

155. During these years, thé United States otter trawl fleet, operating
largely 6n Georges Bank, ébntinued to grow,; as did the fleets of other
nations exploiting the fish stocks of the Northwest Atlantic, and the
danger of depletion of sﬁocks became more acute. Accordingly, the United
States quernment convened an international conference in Washington,
ﬁ. ©., on January 26, 1949, to formulate an agreement on the fisheries of
the Northwest Atlantica._Canada, Denmark, France, Iceland, Italy, Newfound-
land, Norwsy, Portugal, Spain, the United Kingdom, and the United States
signed the Convention concluded at this conference on February 8, 1959.

1564 The Convention establishes an International Commission for the

: !
Northwest Atlantic Fisheries, which is responsible in the field of
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scientific investigation for obtaining and collating the information
) necessary for maintaining those gtocks of fish which support internationgl
fisheries'in.the Convention Area. Each signatory Govermnment has one |
:vote in the Commission and may appoint not more than three commissioners
who may be‘assiste& by experts and advisors. The Convention Area embraces
generally all wéters of the North Atlantic except territorial waters
nortn of 39° north latitude and west of y2° west longitude. The Conven- .
tion Area'is divided into five sub-areas on a geographical and biological
bdsis. A special panel of commiszsioners is established for each sub-area.
‘157, Bach panel is made up of commissioners from those nations whick
are engaged in current and substantial exploitation of certain fish
stocks in the sub-area concerned, except that each Contracting Government
with a coast line adjacent to a sub-area has the right of representation
on the panel for that sﬁbmareau The panels are responsible for keeping
. under review the fisheries of their sub-area and the scientific and other
information relating thereto, Upon the basis of scientific investigations,
they may make recommendations to the Commission for joint action by the
Contracting Governments, as well as recommendations to the Commission for
studies and investigations within the scope of the Convention whidh are
deemed necessary in the development of factual information relating to the
particular sub-area,
158, Although the Commission is primarily an investigatory body
designed to coordinatg the operation of existing public and private research
agencies; the Convention grants it indirect regulatory powers. That is to
gay, the Commission may recommend o the Contracting Governﬁents Jjoint

regulatory action based upon the results of scientific investigations.
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However, these recommendations become effective only after they have
been agreed to by the Governments who are directly concerned with the
sub-areas for which the action is proposed.

15% The Convention also authorizes the establishment of advisory
committees to be composed of persons including fishermen, vegsel owners,
and others well informed concerning the fishery problems éf_the Northwest
Atlantic. It is contemplated that these committees will act in an
advisory capacity to the Tommissioners of each of the Tontracting Govern-
ments, |

.160. The Convention came into force on July 3, 1950, upon ratification
. by Uanada, Tceland, the United Kingdom, and the United States. The
Commission held its first‘meeting.in Washington, D. C.; from April 2 to
April 10, 19%1, Denmark,lhaving ratified the Convention on December L,
19%0, was represented at this first meeting as a Contracting Government.
The other signatory Governments were represented by observers. Aﬁ advisory
committee composed of State Govérnment of ficials, representatives of
industry, boat ouwners associations, and fishermen was established and met
with the U, S..Commissioners prior to the first meeting.

161, At this first meeting, which was largely organizational in charac—
ter, the Commissiqn,elected U. 3. Commisgioner Deason, Chairman, and.'

U, K. Commissioner A. T. A. Dobson, Vice @hairman;'established_standing 

éommittees; formulated a budget for its first year of operation; and -
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grganized panels for the suboareaé° During the coﬁrse of discussions at
panel meetings, consideration was givén to available scientific informa-
tion on the fisheries of the sub-areas cbncerned, and tentative agreement
was feachéd on interim meetings of certain of the panels prior to the
second annual meeting of the Tommission. A committes on résearch and
gtatistics was instructed to prepare recommeﬁdations for methods for -
the coordination of research programs in the various countries and to
advise the Commission as to improvements considered desirable in the
qollection oflstatistics and research programs,

162. Since ﬁhe Commission aéts primarily as a coordinaling bOdy_and
undertakes independent research only when absolutely necessary, the |
great majority of the research proposed-will be carried ouﬁ by agencies
of tﬁe various Member Governments, and private research organizations.
The U. S, Fish and Wildlife Service, through its laboratories at quds‘
Hole and Boston, Massachusetts, and its statistics-collecting office in

" Ulouwoeater, are responsible for the greatdst part of the United States'

share of the work planned for the coming year.

DISCUSSION
163, The finfisheries of New England afe now undergoing a transitional
period. Prior to the second World War, the New England fishiﬁg industry
had 1little effective competition in supplying the eastern half of the
country with as mich fish products as the demand dictated. This was due,
in part, to a tariff on imported fish products, especially filleted fish,

vhich limited the imports.

1-53



16, The Canadien Trade Agreement, which became effective in 193G, gave
rise to a reduotion in the duty on groundfish fillets. This step did not
hinder the development of the New England fishing industry during the war-
time period. However, the vaernment-aubaidized expansion of fleets and
proceﬂding facilities in Canada, Iceland and other countfies, built te sup-
ply food during the eﬁergen#y, rapidly changed the pioture in post-war
years. Due to the fact that iﬁrlation had reduced the ad valorem egquivalent
of the Americen tariff, the foreign fishing industries found it profitable
to keep their wartime built fleet and plants in operation and ship froren
fish to the United States. In addition, the costs bf produotibn in this
country rose steadily. 4As a resuli, the low-cost fofaign'imports began to
replace domestio-caught fish in verious markets within the United States.

At the present bime, most of the fish processed into "fish stioks” in this
country are imported. lhis situation has caused desp distress té the New
Englend commercial fishermen particularly those of Massachusetts, which oom-
petes directly with foreign imports., Processors have noﬁ been affected in
the same way as a result of tife fish stick business.

165, In addition to foreign competition, the New kngland fishing industry
" has other problems., Among these are: deoline in fish populations on the
pregent fishing grounds, competitioh off other protein foods, and high pro-
duction costs,.
| 166, The possible solutioha to these problems have undergone long and
sareful sorutiny by all concerned with the New England commercial fishery.
The progrem which evolved was presemted to the 83rd Congress as part of
8.2802, YA Bill to Further Encourage the Distribution of Fishery Products,

and for other pﬁrpoaea.“ This Bill was sigued into law in July 1954,
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~ In effect, this law requires that 30 percent of the tariffs collect-

ed on imported fish and fish products shall be used in a program to

- assist domestie fisheries,

167.: Major emphasis has been placed on research activities. This
is duwe in large measure to the sucocess of research already underway,
partidularly that oonberning the haddocks Based on research data,
1t 43 now possible to predict the annual catoh and the work on net
ﬁash sizes has resulted in both an inereased catoh and cqnservation
of young fish. _

168, The program for New England was developed by the New England
Fisheries Committee., This Committee is odﬁposed of the great bulk
of the commercial fishermen, fish processing companles and State
agencies, Whether or not the program outlined will develop the
data reguired to keep the New England fisheries on a stable basls
is a'question of time alones

169y The program, as outlined during the hearings on $-2802, is
as foilowwi‘ |

A PROGRAM FOR NEW ENGLAND FISHERY RESEARCH
- An integrated, oomprehensiie program of fishery research
is naturally divided into five parts as follows:

I. Biological=oceanographic research necessary for a sane
conservation program leading to an optimum annual erop from the seas
II, A statistioal program neocessary for maintenance of
authentic records of landings and prices Ffor use of industry and as
an aid to the blologiste Market news service is essential in keep-

ing industry informed as to ocurrent market conditions.
111, Exploratory fishing and gear development to discover
new fishing grounds and to improve msthods of detscting and captur—

ing Tishe
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IV, Technological studies to develop better methods of pre-
serving, processing, distributing, and marketing fish and fishery
products. Development of new uses for various specles of fish and
waste is an essential part of this program.

V. Education and market development. This would be a pro-
grem designed to promote and stimulate wider use of fish.

Each of these parts is outlined herein,

Part I. Biological—ooaanog;aphic research

' The stocks of marine rish upon which the New England fish—
ing industry depends are subject to great variations in abundence.
There is & year-to-year fluctuation and sometimes great trends de-
velope, ©Sudden drops in abundance cen be disastrous, as in the case
of the disappearance of the California sardine, '

" Depletion of a fish stock cen result from overfishing or
may be caused by natural conditions. It is the fishery biologist's
responsibility to determine the causes of any variastions in abun-~
dance.

To do this, it is necessary %o understand the biolegy of
the species conserned, to assess the effect that variations in
natural conditions have on these species, and to know precisely
how various levels of fishinz effort affect the stocks fished.

A program to furnish the necessary information for such
studies in New England includes an investi~zation of the bilolegy
of the important commercial speoies and regular hydrographic sur=
veys to provide a continuous record of eunvironmental conditions.

Following is an outline of the problems which must be solved
if the managemﬁnt of the New England stocks is to be placed upon =&
sound basis: |

(1) Mbasuremﬂnt of the effect of the mesh regulstion for
haddock fishings In order to determine exactly how the mesh regu-
lation is affecting the stocks of haddock on Georges Bank, it is
necessary to continue a detalled study of the population dynamios
of thet stock. This requires a careful analysis in ports and at
sen of-fish_caught and fish landed by the regular commercial fleet
and by vessels licensed to use small mesh nets.

(2) Prediction of the fate of the Georges Bank and other
haddock populations., With or without regulation, the New England
haddock stocks are in a precarious condition. Fishing has been too
intense over the years and there is evidence of climatic change
which may have a very serious effect on this fishery, Predicting
the fate of these stooks or explaining changes in abundance re-
quires a thorough knowledge of the ¢ffsct which temperaturs, currents,
and other hydrographic features 'have on the survival of the eggs
and larvace. An annual census of young of the ysar and of l-year-old
fish is also essontial., Studies of food habits and fluctuatlons
in abundance of food are part of this progran.
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(3) The biology of redfish. Research on this speciss is
designed to determine how long the North Atlantic stocks cean with-
stand present rate of exploitation and to determine how, if ever,
the nearby New England stocks can be restored.

(1) The biology of whiting. The exploitation of this
spociea is increasings Can this be safely done without seriously
depleting the resource? - .

%5) The biology of flounders. Research on those valuable
specles 1is designed to protect them against overflishing and the
depredation of the trash fishery. Important questions of climabtioe
change are also raised in the case of this fishery.

(6) Biology of scallops. The valueble New Bedford secallop
fishery has been meintained by the fishermen moving from bank to
bank as individual beds are fished out. How long can this go on? .
Research on this specles is designed to detsrmine how new beds are
formed, how fast the shellfish grow, snd how much fishing they can
~withstand. .

: {7) Clam and oyster research: ‘Studies of the factors in-
fluencing the setting, growth, and desth of commercial shellfish
must be actively pressed forward if production is to keep up with
inereasing demands. Experiments in protection and oculture of shell=-
fish are & vital part of this resesrch.

(8) Envirommental fectors: The reactions of fish to such
environmental faotors as temperature, light, and type of bottom
result in a fluctuation in their aveilability. If more were known
sbout the migration of fish on and off the bottom and over extensive
aroas, nuch valuable time would be saved by the fisherman in find-
ing the fish in sufficlient abundance for successful operations.
Development of underwater detection devices can now be applied to
this important problem.

(9) Development of continuous recorders: Im the study of
the effect of envirommentel conditions on fish stock, it is essen-
tial to have continuous records from many looations. Continuously
recording devices can be developed to obtain such records at reason~
able coste. These instruments can be attached to lightships, buoys,
trawls, and anchors.

(10) The biclogy of the herring and mackerel. A program
of herring and mackerel research would be designed to determine
whether the Atlantic herring and mackerel are composed of a number
of individual stocks and to reveal their history when they leave
the range of the American fishery. Transmission of the herring
pepperspot diseesse must also be determined. The research on these
species would necessarily be so extensive that a separate 80~-foot
vessel would have to be assigned to this progran.’

(11) Effects of inshore dragging: In inshore waters, there
is a conflict of interest among the commercial ground fish, lobster,
and sport fishery. The question of the effect of dragging on the
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bottom, on lobster operations, on sport flsh in nearby grounds,
end on other speocles of fish is often raised. A program designed
to obtain enswers to some of these questions would require the
exclusive use of a 60~-foot research vessel.
{(12) Replacement of entiquated laboratories: The present
condition of the Woods Hole Laboratory is an obvious example of
conditlons that exist in other New Englend areas.

Part II, Statistical program

The present statistical program and market news service
should be expanded to inorease the canves of landings in southern
New Englend and to increase the service of market news.

Part III, Exploretory fishing and gear dsvelopment

The trend in exploratory fishing research end gear develop-
ment, especially noticeable in reports from foreign countries, such
a8 Engleand, Iceland, Denmark, etce., is to fish in extreme depths of
from 250 to 500 fathoms. It 1s also the trend to develop new de=-
vices, such as sonar, asdic, electric fishing devices,; televisicn,
etc., for the looetion of fish. At the present time, the offshore
trawling fleet of the North Atlantic area operates under a l1l2-day
trip limlt during the winter months end a 10-day limit during the
summer months. Owmers of the vessels expect highest possible pay-
loads and, oonsequently, operate on knovn fishing grounds.

Throughout the Gulf of Maine and from Georges Bank to Gr&nd
Bank, thers are many areas that await the results of explorastory
work before assessment of their vaelue as fishing grownds can be
determined. Successful fulfillment in the exploratory fishing and
gear development program, while comparatively expensive, would accrue
many benefits to the United States fishing industry.

A continuing progrsm of exploratery fishing and gear devel-
opment research for the North Atlentic ares should encompass the
following:

)

Exploration of waters between GeorgGSQBank and New
foundland for discovery of umexplored fishing grounds for ground=
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fish, such as haddock and ocean perch, should be carried out, This
would entail research in areas of the Northwest Atlantic hitherto
not fished, =and also enteil the exploration of fishing grounds in
waters much deeper than those now fisheds New devices such as
sonar, asdic, electric fishing devices, television, etcs., will be
evaluated wherever possible in connection with the explorstory
fishing program.

(2} Tuna fishing. Limited research carried out by the
Government during the past 3 years indicates that the industry in
the North Atlantie area may be on the threshold of establishing a
tuna industrye. Trials in previous years included fishing for tuna
with purse seines, long lines end gill nets. Reports from fisher-
men fishing for other speoles of fish indicate that twma can be
caught or a hook and line in many areas of the North Atlentic. A
study enocompassing the operation of s live-bait tuna clipper for
operation in Wew Enpland waters would, it is believed, add consider-
ably to the knowledge of the evaluation of methods to be used in
the cepture of tuna and possibly provide the answer to the capture
of fish of this species in large commercisl quantity. :

(3) Shrimp fishing: It is believed there are promising
potentislities in establishing a Gulf of Maine shrimp fishery to
catch shrimp in sizeable quantities, utilizing medium otter trawl-
ers for fishing in deep water during the period March to August.

(L.} Herring fishing: The use of midwater trawls in foreign
countries for the capture of herring indicates that the possibility
of the adaptation of such fishing gear to the cepture of herring
in waters off the North Atlentic coast might be fruitful., This
type of gemr is comperatively inexpensive and might pay off handsome=-
ly in the capture of herring. The use of deteoction devices, such
as sonar, asdie, or releted devises in the location of fish in mid~
water 1s contemplated in connection with a study of this kind. A
vessel assigned to herring bilological research could be used for
this purposes. The study contemplated under this seectlon should be
applied simultdaneocusly to the mackersl fishery. :

(5) Scallop fishing: Vessel owners, fishermen, end proc-
ogsors are of the opinion that fishing grounds on whioch secallop
draggers now operate are being seriously depleted of this importaent
resource. The North Atlentic scallop fishery is centered at New
Bedf'ord and contributes much to the economie¢ health of that commu-
nity. Discovery of new fishing grounds for scsllops are essential
if the industry is to continue to thrive. A government operated
dragger for use in exploration of new fishing grounds is essential
at this time. A vessel assigned to collecting for biological in-
vestigation of scaellops could be used for this purpose.

Part IV. Technological studies

Funds obtained under S, 2802 (Saltonstall-Kemnedy: to
further encourage the distribution of fishery products and for
other purposes) would enable technological research to be conducted
on those basioc problems which the industry ocannot effectively
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handle by giving effect to the recommendations of the Secretaries
of Stete and Commerce and of the United States Tariff Commission

to the House Committee on Merchant Marine and Fisheries entitled

'Effect on the Domestic Fishing Industry on Inecreasing Imports of
Fresh and Frozen Fish! (see Document 18 under H.R. 17L), in which
it 1s stated on page 68 under 'Recommendation': '

'In view of the foregoing analysis, it would seem
gonstruetlve for the Congress to provide funds for the
appropriate povernmental agencles to cooperate with and
aid industry in developing end expanding progress for
the further improvement of techniques and facillties

. for catching, storing, processing, transporting, and
marketing of fish.'

The provision that authorizes the Department of the In=-
teriore « o 'to cooperate with other agencies of the Federal Gov-
ermment, with State or local governmentel agencies, private a=
gencies, organizetions, or individuals having jurisdieotion over
or an interest in fish or fishery commodities's. . « should be
implemented by funds obtained under the Saltonstall-Kennedy bill
by cooperating with any recognized established school of fishe
eries in New Englend by providing facilities at Govermnment tech-
nologleal laboratories for the training of graduate degrees: '
thus encouraging the students of these institutions to become
interested in the fishing industry.

A continuing program of technologlcal research for the
North Atlsntic area should encompsss the following:

(1} Provision of adequate building and squipment facil-
ities to carry out & comprehensive technologicel research program.
The facilitles currently availeble for carrying out a limited
technological program are of wood construction and house a small
laboratory and pilot plant. They are in a very poor state of
repair and indeed are inadequate even for the current work. The -
docking facilities at this location are in a state of near collapse.

Facilities in a new building would provide for technolog-
ical laborstories, pilet plant area, dock gear studles, and grad-
uate student training, Vork of the type plenned is such that the
building and docking facilities be in a major fish-producing center
in close proximity to fish-proocessing plants, freezers and cold
storage. It is also necessary that the station be located near
educetional institutions so that library facilities may be available.

(2) Provision of a suiteble vessel and adequate vessel
equipment for continuous operation in carrying out technologicel
research, deck geer development, and related research. It is con~
templated that the research trawler motor vessel 'Delaware’!,
recently procured from the Department of Defense, will be used for
the above studies.
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(3) Develop methods for the preservation of fish on fish~
ing vessels so thet raw material will be of more unlform quality
when landed and payloads of vessels will be larger. This should
include research on the freegzing of fish, chilling of fish in re-
frigerated sea water, study of the efficacy of antibiotloes, such
&g aureonmycin and others, in the ice that is used for the preser-
vation of fish on vesselss

(L) Research o6n the byproducts of the fishing industrys
This should include basic research on the waste from the haddock,
cod, pollock, redfish, and scallop fishery, which is ourrently
thrown away at sea. ILnvestipgations into the possible use of waste
materials from fish as raw material for isolation of hormones,
enzymﬂs, biochemisals and other suech products should be ocarried out.

(5} Research on the food value of some of the newly devel-
oped fish produets, such as fish stiocks, frozen chowders, canned
fish products, ete., should be carried out and publicized so that
the consumer oan be made more fully aware of the excellent qualities
of fishery products as food.

(6) An extensive study of the methods used in the handling
of frogzen fishery products after they leave the manufacturing plant
should be undertaken. The adequacy of methods used in transit and
frozen cold storage during distribubion and at retail levels should
be investirated.

(7? Develop new food and nonfood used for species of fish
now largely unused; 6.%., mud heke, skate, shark, etc.

(8) Devolop more fully for use as food such species as
pollock, and others thet are in great abundance.

(9) Develop physical and chemical tests for freshness of
ohilléd and frozen fish and shellfish to provide means for coatrol
of quality of fishery products distributed to the consumer.

(10) Develop industry-approved standards and specifications
for fishery products as an ald to effiocient and practical marketing.
(11) Maintain a technical servico unit designed to advise
the fishermen and members of the fishery industries of the results
of technologiecal research and mothods of induatrial epplication.
(12) Research on the flavor components of fish with a view
" toward retaining the desirable flavor and increasing the palatability
and acceptability of fishery products should be undertaken.
(13) Develop improved fillet processing procedures through
pllot-plant study and handling, sanitation, and packing.

A () Develop improved deck gear on fishing vessels to reduce
accidents to fishermen. HBigh insurance rates for fishing vessels
make studies of this kind imperative,

Part V. Education and market development

Funds obtained will be used to carry out studies desizned

to promote and stimulate wider use of fish. Studies would include
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fish cookery demonstrations, film showing, and informal discussions
before sochool groups (school lunch), inatitutions, and service
groups of oivie nature, Market studies would be undertaken to as=-
certain the kind of fish products the consuming public likes best.

Suﬁmary of estimated costs for entire program

Annual Operating Costs

Capitel For Present Additional
Investm't  Adequate Allotm't funds
. Program required
Pt. I. Biological~oceanographic research  $1,670,000 § 792,600 § 357,100 $485,500
Statistiocal program - 115,000 100,000 15,000
Exploratory fishing and gear
development 4,000 185,000 15,000 170,000
Technologiocal research 1p0,000 330,000 100,000 230,000
Educational and market development None 25,000 8,000 27,000
Totalt : $2,110,000 $1,57,600 § 580,100 $877,500 "
SMMARY .

170. Since the commercial finfisherles of the several Now England
States differ rather widely, it is felt that a summary of the present
condition in each State would present the pertinent facts regarding

the present position and future of the industry.

MATNE

171. The commercial fishery of the State of Maine is the most
diversified of the New England Region. Shellfish, particularly
lobsters, make up ébout two-thirds‘of the value, while finfish
agoount for a third. |

172« In recent years, the annual finfish catoh has avernged
over 250 million pounds, worth over & million dollafs to the fish~
ermene The value of the manufactured finfishery producis in
Magine in 1950 was sbout 30 million dollars.
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17%¢  Ocean perch, a groundfish, and herring, a pelagis fish,
are the two major finfish spécies in the Maine catch. From 1942
to 1949, the herring was the single most valuable fish, with an
average catch of over 100 million pounds and'an average value of
over ttwo million dollars. Since 1949, tﬁe acean perch has assum-
od first place in valué, averaring over three million dollars,
although the catoh oniy averaged aﬁout 60 million pounds. Other
growmdfish, haddock, flounders, whiting, cod, hake, pollock and
cusk, in that order, ocomprise the bulk of the Maine catch. Mack=
erel and smelt are also important species. Other marine finfisﬁ
taken in the Maine commercial fishery are alewives, buttérfish,
eels, halibut, menhaden, shad, sharks, sturgeon, tuna and wolffish.
"1The | Portland and Rockland are the principal fishing ports end
the conter of the growndfish precessing industry. Most of the
sardine, or herring industry is centered in the easternmost portions
of the State at Emstport and Luhec.

175.' Maine is in a most favorable positioﬁ for the further devel-
opment of its commereial fishing industry. It has excellent ports,
many boat yards and shops, loww~cost land for new fisheprocessing
plents, adequate transportation facilitlies, and a good supply of
skilled labor. Not the least importent is the fact that the
peopls of Maine are steeped in seafaring lore and are cogniéant

of the problems connected with ths fishing industry.

NEW HAMPSHIRE
. 176e’ As might be expected in a State with a relatively small

coastline, the commercial fisheries of New Hampshire are minor
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in comparison.to the remainder of the New England Statess In 1952,
for instance, the )00 commercial fishermen in New Hampshire come
prised less than 2 percent of the total of all New England fisher-
men while the value of the ocatoh in that year was less than one-
helf of one percent of the total New England falua.

177, XNew Hampshire's fishermen operate out of small boats and
the great bulk of the catch is taken by hand lines, reminiscemt
of the fishery of Colonial days.

178, Due to the fact that the only deep-water harbor in New
Hampshire is almost ecompletely taken over by ship-bullding concerns
and menufacturing interests, there is littls opportunity for ex-

pansion of the present commerciel fishery.

MASSACHUSETTS

179. The Massachusetts.finfishing'industry is the giant of the
fisheries of the New England States. 4s an example, the value of the
haddock lahded in 1952 in Masgsachusetts was over 12 million dollars.
All.of the finfish landed in the other Yew Englend States in that year
was worth less than 9 millidn dollars. In annual average totals,
Massachusetts produces between 500 and 600 million pounds, or over 60
percent, of the total New England oaﬁch, while the average value was
over 32 million dollars, or about 75 percent of the New Englsnd total.

180, As in other large industries when problems arise, they are apt

to be king-gize. Such is the ocase with the Massachusetts fishery. Frior
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to World War II the industry was generall& stable and prosperous.

During the war period, despite the diffioulties encountered, the industry
boomed. Following a short readjustment period, the industry entered upon
a gerles of upheavals regarding supply, demand, utilization of the raw .

product andrforeign competition, Massachusetts, it appeéra, has two in-

dustries, one a sick industry engapged in the harvesting and marketing of

locally ceught fish, the other a flourishing manufacturing and marketing

industry using largely imported fishery products,

181, The 1atter‘induatry is based on the breaded, pre-cooked "fish
stick." Produotion of this item has grown phenomenally since its
introduction in 1952, Production in New England rose from 115,000
pounds in January 1953.to over 2,800,000 pounds in December, The pro-
duction thus far in 1954 is at the rate of 50 million pounds a year or

over Ly million pounds a month,

RHODE ISLANWD

182, The commercial finfishery of Rhode Island is based on food fiah and
on "trash fish" whioh are not edible but are processed and utilized
for pet foods, paints, glue and other products. In recent years,
the ™trash fish" catch has averaged about 20 million pounds, or
about half of the total catoh. Menhaden, also used in the fish-
processing industry, is a major finfish species. Soup, flounders,
herring, butterfish, cod and whiting are the chief edlble fish.
In general, the Rhode Island fishing fleet does not make long
journeys to the major off-shore banks but remains in close prox-

imity to its own coastline.
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183+ The recent deorease in numbers of flounders on the in=
shore and offshore banks could have spelled disaster to the
Rhode Island fishermen if the demand for "trash £ish" hed not
!ronpat about the same time and taken up the slack in oatoh, The
average value of the commercial finfish catch in Rhode Island in
recent years has varied from one million to about e million and
a half dollars,

184, The commercial finfishery in Rhode Island is centered at
Newport and Point Judith. The Point Judith Fishermen's Cooperative
Assoclation, Incs., is an effort by a numbef of fishing~boat owners
to handle the entire prooess from catching the fish to manufactur~
ing and selling the product. The New England fishing industry is
watching this endeavor cloéely. as its success or failure will,
in some large measure, spell out the future of the independent

fishingboat owner,

CONNECT ICUT
185, Over 90 percent of the commercisl finfishery in Connecte.
lout is centered in Néw London County in the eastern part of the
State. Stonington is the major port. The blackback flounder and
scup are the two major spaoies followed by yellowtall flounder,
fluke, butterfish and ™brash fish". In peak years herring, blue=~
fish and mackerel are iﬁportant. The greeat bulk of the edible

fish teken are shipped to the Fulton Fish Market in New York City.
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1864 The alewife end shad are the two major speoies in the rest
of the State. . These fish are taken in nets as they ascend the
rivers to spamm, The average walue of the Connecticut catot_i in
reoont years has been about $750,000 based on a total catch pf
about 10 million pounds. |

187, Fish processing plants in the State.are-concentrated pri-
tiarily cnthe shad fishery although & few other plents turn out
fishmeal and allled products, The menhaden resource could be
expanded, but until such plants are opersted, the-major effort
of the Connecticut {ishing fleet will be aimed- at supplying the

fresh fish market in Connectiout and New York City.
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Table 5a = Glossary of offshore fisheries,

In order to prevent misunderstanding in the use of common names employed in

the tables and dis

is given,

cussions, the following list of common end scientific names

ROmmon names

Other common nanes

Selentific namés

Alewife

Bluefish
Butterfish

Cod

Eel:
Commnon

Flounder:
Gray sols
Temon sole
Yollowtall
Dab
Blackback
Fluke

Haddock

Hakes
Red

Bhite
Halibut
Herring
Mackerel

Menmhaden

Minnow

Braneh herring,
big-eyed herring,
- river herring

Tailor, skipjack

Codfish

Dab
Sea dab _
Winter flounder

flounder, flounder

Sguirrel hake, ling,
black hake, mud hake
Hake

Mossbunker, pogy,
fatback

Summer flounder, gulf

I e oty gt o ST 1 R L S

O .

Pomolobus pseudcharengus

Pomatomus saltatrix
Poronotus itriacanthus

Gadus morhua

Angullla bostoniensis

Glyptocephalus cynoglossus
Pseudopleuronectes dignabilis
Limenda ferruglnea
Hippoglossoldes platessoides
Pseudopleurcnectes americanus
Paralichthys dentatus

Mzlanogrammus aeglefinus

Urophycis chuss
Urophycls tenuis

Hippoglossus hippoglossus
Clupea harengus

Scomber scombrus

Brevoortia specles

Cyprinidae family
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Table Sa = (Coﬁtinued)

Common nemes

Other common names

Scientific names

Ocean perch

‘Ocean poub
Pollock

Scup or porgy

Sea bass
Shad

Sharks

Skate
Smelt
Striped bass
Swordfish
Tautog.

Thimble~eyed mackerel

Tilefish

Tuna
Bluefin

Bhiting

Violffish

Rosefish, redfish,
red perch '

Eelpout, sea poﬁt
Boston bluefish

Porgee, paugy, fair,
maid

Blackfish (atlantic)

Amerlean shad, white
shad

Ray, rajafish
Rockfish, rock

Black{ish, oysterfish

Chub mackerel,
bullseye, mackerel

Horse mackerel
S5ilver hake

Catfish

Sebastes marinus

Macrozoarces-énguill&ris
Pollachius virens

Stenotomus chrysops

Centropristes striatus

"~ Alosa sapidissimm

Mustelus species, Carcharhinus
species, Sphyrna species, and
others. -

Raja species

Osmerus mordax

Rogcus saxatilis

Ziplas gladius

Tautoga onitis

Prngumatophorus collias

| Lopholatilus chameleontlceps

Thunnus thynnus

‘Merluccius bilinearis

Mmﬂﬂdmshmﬁ




SECTION Il « SHELLFISHERIES OF NEW ENGLAND
INTRODUCTICR

1., This section presents a diséussion of the extent end value
of the shellfish resources of New England; the meanagement and de-
velopment practices in operation, end measures designed to main-
tain the shellfish resource and industry. The New York fisheries
are not included.

2. Shellfish are an important part of the New Englend fishe
eriés, sinée nearly 75 percent of all persons engaged in commq;cial
fisheries are engaged in shellfishing. The total monetary value
of shellfisheries in 1952 constitutes almost [0 percent of the totél
value of commercial fisheries landings despite the fact that the
totel ratio of shellfish poundage to the total poundage lended is |
deereasing yearly=--from 8.3 percent in 1943 to 6.9 percent in 1952,
Table'é shows the total catch and value of shellfish landed in New
Englend in the period 19L0-1952,

.3+ ©Since -‘only six species of shellfish make up the great
peroentage of the total cateh and value, each species is discussed
separately in this section, Genersl information concerning each
form is presented and then the relative wvalue of sach spocies to

sach of the New England States is discussed.

AMERICAN LOBSTER
li. The lobster is the most importeant shellfish in New Englend.

In 1952 it made up almost 39 percent of the total shellfish catch
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and about L0 pércant:of_the value. The Americoan lobster 1ives.on1y
on the éastérn‘coast of Nofth America from Labrador to the coast

of North Carolina. Its range is coastwise extendiné from the low
tide line out to a depth of 600 feet. Thoy are more abundant along
the New Englahd'coast’ndrth of Cape Cod and along the comst of Canade.

5« Lobsters are a bottom inhasbitant, living in among the rocks,
seaweed and kelp and are nonmigratory, only moving out to the deeper
waters during ﬁhe cold wintef'months. Specimaﬁs welzhing more than
thirty pounds are teken by traﬁlers off the New Englend coasf.

6. Mating usually takeé place during the summer, and spawning
during the fdllowing springs The femsle carries the eggs, adhering
to the underside of her abdomen for a pefiod of approximately ten
‘months. Oﬁ hatohihg,'fhé.larva are:releaséd into the waters where
they‘floaf freely and begin aotively féeding. Lobster_larvae feed
on orggnie particles, both :dead aﬁd alive, and on eacﬁ_other.
Lobster lgrvee grow rapidly, pessing through a series of four growth
stages, and at the sixth stege, their specific gravity becomes
sufficiently high to cause the young lobsters to settle to the
oceen floor. The first stage lasts from six to seven days, the
secohd from nine to ten days, and the third stege for nine to ten
days. The stages may wvary slightly in length according to the
wé‘t;,er temperature, In the sixth stage the lobster looks like a
miniature adult sbout &even-eights ineh 1§ng.. It then becomes very

secretive in hablt, living beneath stones and in crevioces.
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Table b - Total catch and value of shellfish* in New Epglend

Pounds

Year VYalue
19% 49,961, 600 $ 6,297,256
1941 No Date -

942 45,493, 700 s.Tbb.asé ,
1943 4b, 641, 700 - 10,455.325
1944 43,986, 100 'io.051,éé4_
1545 b1,794,000 15,941,000
19&6_ 60,911,500 éo,seo;sba

1947 63,721,800 éo.bbl.b75
1948 59,046, 300 21.bh3,551
1949 68, 52, 700 19,959, €57
1950 b4, 883, 800 21,294,949
1951 66,712, 200 22, 314,580
1952 b1, 809, 900 26,173,085

*Includes items such as Irish moss, sesa urchine, and worms,

which are technically not shellfish but are imcluded in the

shellfich listings.
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Te Frqm 1889 to.19h0; the lobster production in'New Englend
showed a very definite ﬁeoliné ffom 30,&50,606.pounéé to 11,165,000
 pounds. Since 1940, there has been & substantial increase to
| 25,535,000, pounds in.1951,. The rise is.nét éé.épectacuiar as the
Pleures indiéate, since there are meny timss the number of fisher=
men ncw Qééking'lobsterso In 19h5,rlbbsters constituted 2.6 per=
cent of the total marine fishery:datch by weight and ié percent of
the total value of marige fiéhéfieé.” Neverthe1ess,.it is felt
that'thé}é'haé Been 8 substentisl increase in relative gbundancé.

8, Lobster cultivation has been investigated fof nearly 100
years. The earliest work was carried on in Europe using the
Européaﬁ lobster. Cultural stations were estaﬁlished in Canada,
Newfoundland, and the Uhited'Staﬁés, These stations ﬁere devised,
not oﬁly'tb Hatch and rea?.iobsters, but to learn something of
their habits end development of the larvae, Host have been Hban-
doned és costly and,relativély iﬁéffectife. Massachusetts has =
hetchery néw:in operation ét Ok Bluffs on.Martha‘s Vineyard
Island.whére warmer waters exﬁedifé production and reduce'oosts.:

9. In general type of gear used in taking lobster is a lobster
pbt; This pot'ié-made of lathing and is either rectangular in
shape or has = rounded top, dépéﬁding'on the séction of Wew Inglend
in which it is used, They have a funnei-type opening on or near
either end, usually made of net. The traps are balted with fish

or some other suitable material anchored to the bottom in from
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Clamming on tidal flats. Plum Island, Massachusetts.
New England-New York Region.




five to'150 feet of water, and are marked by aqbupy.‘ Many lobsters
are taken each winter by the otter trawlé. Thoae'bperatingiar
offshore ﬁavo no proviéion for handling 1obster$ éﬁd fhousands of
pounds are returned to the water. o

10. Due to their great popularity, the marketing of lobsters

is seldom a problem. Lobsters are shipped alive in tenk cars and

. by plane to all sections of the United States. ~Tremendous storage

pounds have been built along the coast so that more stable market

conditions have been ecreated.

Maize L

11. The rocky Maine coast 15 ideal lobSté; ﬁabitat, and, a8
a result, Maine is the greatest producer of lobﬁters in this country.
The spectaculer increase in the United States‘ogtcﬁ has been largely
a reflection of the status of the fishery in th}s State, The 1953
season, with a catch of 22,300,367 pounds, was £he-1argest since
the high of 2,452,111 pounds in 1889, From 1912 until 1919, there
was & rapid decline in the lobster cétch t6 aT?oWupf only 5,500,000,
The catch remained low until i9h0. Alséectagﬁ;éﬁiincrgase‘took

place between 1940 and 1945 and tﬁiéfhigh'lavel Bf production has

. remained sinoce that time, Maine produces better than 75 percent

of the lobsters landed in the New Englend ‘area at the present timse,

The State of Msine now hes & minimum legal limit .of 3-1/8 inches

' when mesasured from the rear of the eye socket:to.the reer of the
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Table 7 - Maine lobster landings from 1943-1952

Year Pounds Valus
1943 17,988,200 $ 7,36L,748
1944 13.-250,;100 2,867,753
2945 17,9ss,éoo 7,361,748
1946 18,779,000 7,186,325
1947 18,277,200 6,816,196
1948 15,923,000 6,439,467
1949 19,272,495 6,696, 961
.. 1950 1&,365,570 6,412, 311
g 20,759,500 7,214,107
1952 ”20,036)200 8,511,821

11-6



P

_carapace or bodyshell, and a maximum length of five inches. The

possession of "berried" or egg-bearing females is also illegal,
except when a specizl lidénse ia‘obtained.rlﬁ State license is
required of snyone fishing for lobsters.

12. The actuel value of lobster fishing extends beyond the mon-
etary value received from the wholesale lendings. Each sumrer a great
meny licenses are scld to Maine residents who fish & smsll number of
pots simply for their own pleasure and food reguirements. In addi-
tion, the lobster is considered a great delicacy by the summer tourist
and no doudt the publicity received is of great vzlue.

Massachusetts

13%3. Massachusetis is the gsecond most important State in
lobster production in the New England ares. There has been & gradusl
increzse in production from 1,679,600 poundsinl924 to & peak of
3,71€,b00 pounds in 1951,

14. In spite of the long coastline, a great deal of this area
1s not suited to lobster habitation. The better producing areas are
the rocky north shore areas from Salem to Cape Ann in Essex County and
Seituate and Cohasget in Plymcuth County. The remaining lobster
fighery is scattered up and down the coast wherever the comst is suit~
eble. Thermajor;art of the Massachusetts coast consists of szandy or
muddy bottoms which are not ideel lobster habitat.

15. Massachusetts has a minimum legel limit of 3-3/16 inches
from eyesocket to the rear of the caraspace. A separate State 1icenaé

is required for lobstermen,but wllke other shellfish, the towns have

no Jjurisdiction over the lobster itishery.
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Teble 6 - Lobster landings for Massechusetts

3,495,500

Tol5 = 1550
Year Pounds Value
1943 2,518,700 791,080
190k 2,741,200 928,989
1945 2,873,900 1,309,546
1946 - 3,284,100 1,408,979
1907 3,671,400 1,289,513
1948 3,211,600 1,379,076
1949 - 3,480,200 1,369,436
1950 3,112,000 1,256,012
1951 3,718,600 - 1,855,728
1952 1,438,518
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New Hampshire

16, New Hampshire usually ranks a-poof third in lobster production
each years This 1s due primarily to the very short ooastli#e. Statistics
show & very slow rise in production since 192l,, from 125,600 pounds to.
1,111,400 pounds in 1943, Sincé.19h3, production has dropped to about
helf, In wvalue, lobsters coﬁstitute about 99 percent of theltotal
shellfisheries crope

17. A State license is required of all lobster fishermen and all lobsters
meagsuring less than 3-1/8 inches from eyesocket to end of the carapace""
must be returned to the water. As a further conservation measure, all
"berried® females must be marked and returned to the water, Marking is |
done by punching the center fin of the tail with a punch specifically
deaigned‘for the purpose. This mark will'remain until the female :

molits after the eggs have hatched. This provision aids in pfeventing
fishermen from removing the lobster eggs in order to sell the lobster

as legally taken,

Rhode Island

18+ Rhode Island's lobster fishery is small; seldom employing more than
200 fishermen. In general, this can be attributed to the lack of proper
habitat. The majority of the fishing is done in Narragansett Bay in the

rotky areas off the end of Aquidneck Island in Newport Tounty and the
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Table 9 - Lobster landings in New Hampshire from 1943 - 1952

Value'

Year Pounds
1943 1,141,400 - $308,450
1944 086,400 | 171,950
1945 - 823,700 347, 954
1946 - -
1947 ~ 520,000 ‘213,200
1948 ‘o1, 500 248, 630
1949 . | 415,900 166, 360
1950 612,700 215, 400
1951 f531;100 " 210,132 -
410,700 164,280

1952
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rocky portions of washington County in Bleck Island Sound, In value,

. lobgters make up about li percent of the shellfish total. However, a great
many are caught by summer residents or used directly by the fishermen so
that their value is greater than that expressed in monetary terms.

19, There is no lack of a market ih Rhade Island for any lobsters the
fishermen might.bring in, The summer hotels and restaurants are forced to
import lobsters both from Maine and from Canada to supply the demand,

- 20, Tﬂé State of Rhode Island requires that each lobsterman be licensed
and that each applicant must be a resident of the State. It is illegal
for anyone to possess lobsters which measure less than 3-1/16 inches froﬁ
eyesocket to carapace or to possess egg-bearing lobsters except for sale
to State officials. There is a closed season from December 31 to Aﬁril L.
The State, as of'July_l, 1951, closed its only lobster hatchery, having

been cne of the pioneers in lobster hatcheries in the United States.

‘2. Connecticut's cqﬁtribution to the total New England catch is very

small, being on a par with those of New Hampshire and Rhode Island.
CTonnecticut lies near the southern extent of the lobater range and
only a very 'small section of the Connecticut coastline contains suitable
habitat. |
22.In general;, the eastern portion of the State is much more productive

than the western. The rodky areas about the meuth of the Thames River
and between the Thames River and the Quinnipiac River are seemingly the
‘most productive, together with a small area near the New York-Connecticut

State line.
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Peble 10 - Lohster 1andings’ 1h Rhode Island 1943 = 1958

Yoar n R " Pounds Value
1943 | 292,100 $ 82,592

- 19k : 234,200 . 117,100
19k 266,700 - - 133,350

1946 | 359,800 . ',. 162,325

W7 392,700 180,700
1948 38,600 - 176,864
1949 : héa_,é_oo : _159,109 |
195 226,300 102,530
1951 212,200 92,820
1952 ' o 92,060 - 43,912
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2%, The Tonnecticut lobster fishery has shown a decline in landings
since 1930. In that year, 735,000 pounds were landed, Since that time,
-the average catch has been about 350,000 pounds, The State requires that
each lobsterman purchase a license each year. Any eggubeaning lobsters
and lobsters having an eyesocket-to-carapace measurement of less than
‘3-1/8 inches are.illegal° Each lobsterpot must have an opening of not

less than 1-1/2 inch in the bottom presumably to allow for the escape of

small lobsters.
Table 11 - Lobster landings in Comnecticut 1943 - 1952

Year | Pounds Value
1943 230,L00 $ 82,592
o 291, 500 116,125
1945 A 314,400 18k,
1946 - | 400,900 192,583
1947 455,100 217,956
1948 305,600 151,870
1949 388,300 : 169,658
1950 o 226,300 110,441
1951 | 312,800 147,889
1952 288,400 141,896
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©SOFT cLA
_ ,.ah’. The "soft® or "long-necked" olam is commonly found along
the entire coast from,the Arctic Ocean south to Cape Hatteras. Howu'
ever, they are not fbund in suffioient ‘numbers’ south of Maryland to
be commercially important. - ‘

25, Clams are usually fbuﬁd in the interﬁidal zone on the .
sheltered .b.eaches., ‘bays, inle‘ts, and rive}s. They arc often taken
below the low tide lina whenever practical. The clém occurs in
various types of soils, from rocky gravel to soi% mud, but seems
to grow best in a mud-sand mixturo,nwhich is not subjcot to sudden
shiffiﬁg due to tide and wave a&tioﬁ, where they bury themselves to
a depth of six to 12 inches. _

26, Cape God'appeara.to~ﬁivide‘thefépftﬁélém.range.into twe
distinct aress due to thé'differencq in natufal.cénditionS. To the
north of Cape Cod, the flat area exposed is much'éreater.due to the
wide range of tides and geographical conditions., To the south -of.'
Cape Cod, there is less digging aren at low tlde, ‘and soft clam
digging under water is seldom profitable. In these regions, the
hard clam and the oyster supplent the soft clam in economic im=
portance. _

27. It is estimated that 90 percent of the clams dug in
Rhode Island are cdnaumed either by the fgmilies'of_the diggers or -
by local inhabitants who purchase them direct from the diggers or

through small dealers,
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-28+ The soft olaﬁ 13 & dioceclous species, spawning early in
the spring, and late in the fall in most years. The ﬁales and
females eject thelr sex products into the water ln great quantities
where intermingling and fertilization takes place, Within é very
few hours the egg develops into & free-swimming larva form. Tﬁey
remain in this stage for a perlod of 12 days to.three woeks.
During this time the& are highly susceptible éo predatiog end
action of the wind, current, and tide. The spat settles to the
bottom where it crawls sbout on its musocular foot or it may attach
itself to nearby objects. Vhen a suitable environment is fbund,
the young clem burrows in and sttaches itself. Clams over two
inches have diffioulty in reburying themselves when exposed.

29. Mortality 1s very high in soft clams, since their-shells
aro very ¢asily broken and damageds. The larvae are subject to
being eaten by fishes, and other shellfish. The adult and spat
are preyed upon by horeeshoe, blue and green crabs, starfish and
boring sneils. In addition, diseases are believed to ceuse heavy
losses at timés. In many areas hydrogeclogicel changes are the
most serious ceuse of soft clem mortality. When numerous, predators
mey cause wholesale destruction of the clems in a small area, and
as a result, control measures must be taken on clem farmse.

30+ The green orab has in very recent years become a serious
predator on the soft clams They have extended their range

further north, and their numbers have incressed tremendously.
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Experimbhta éthdothbay'Harbor;'ﬁaine, have shovn that & single

green orab atet an average of 15 olems per day of a size 20mm. or

less under laﬁbratory conditions, Other predstors such as the

_rbék.cfab are numerous enough to cause serious demage 1n-NeW'Eng1gpd.'

31, The food of the soft olam consists of organic.maﬁeriél”;_'-

suspended in:the water. This materialzcgnsists of small planfa
and animals,:clumps of bactsria, and decomposing fragments of
larger orgenisms. o | | |

32, The rate of growth of the young clam is subject to
variation, due to a iafge number of environméntal fgctors;'tempera-
ture, tiﬁs of submergence, eamount of‘current,.ampunt of food5 crﬁwd-'
ing, and others. . | o |

33s  Generally speakiﬁg, the'w&rmbr;wateré favof 1noreaSe@
growth, slthough excessively high ﬁemperaﬂﬁres araydetrimsntéi.
Those individuals living neerest fﬁe low tide-rangé show more .
rapid growth dup to the greater amount of feeding time availeble,
In a.ofowded environment, the amnunt-of food availeble per clam is
seriously reduced and they,'theréfore, show less rapid-gréwth.__ln
some instances, entire clem beds have been orowded out of existence
by the intrusion of the ﬁoré hardy blue mussel. They not only‘reé

duce food supply, but linocrease the concentration of waste products

in fhe wetoer.

34, Commercial clems of two inches in length may be produced

in one year in Rhode Island, in two to two and one half years in
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Massachusetts, and four and a helf to five yoars in New Brunswick,
Maine clams under optimum conditions may reach e commerciel size
their third year.

35, Shell heaps at various points along the New Englend coast-
line show that the Indisns mnde good use of clams as food. With
the arrival of the first white settlers, there are recofds to show
thet they too mnde use of tle élam but only out of dire necessity.
Sines -they depended upon the clem only during periods of privation,
a soclal stipgma was attached to those who mode use of them. Soft
ciams were not important commercinlly until about 1850. Then a
lerge market opened up when the Grand Banlks fishermen began to use
then as bait. This market continued until 1875 when the fishermen
turned to other forms of bait. Their importance declined until
about 1885, when the demand for claﬁs in the shells for hotels and
clembakes begen a general revivel at the market. Their populerity
increased slowly and shipments to large centers of population began
to increase for the same volume of clams,

36, From 1939 to 19,2, the rise beoame steeper and after 1942,
the soft olam industry began to assume as high a level of importance
as other species of shellfish.

37. The soft clam industry in Maine ranks second only to
lobsters emong the shellfish., The Maine coast is ideslly suited

for soft clam production. It is approximately 2,500 miles long,
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indented by innumefable‘protaoted long bays and eatuaries.plus
hundreds of islend flats. These flats provide a vast‘intertidﬁl
rone due’ to the great tidel fluctuation along the Maine coast.
This_fluotﬁation varies from 6,l-foot average tidal ohénge st Bath
té 20.0 feot at Calais. ' The long, narrow estuaries of the Maine
coast line, together with %he great fluctuation of tidal lovels
combine to fbrm_an environﬁent with a tremendous flushing of water
over the flats, which creetes vory favorable conditions. In addi~
tion,.the weters at the head of these bays usually remain a few
degrees warmer increasing the length of the'growing séason.

28, Economically; the State of Haine is divided into two
portions by two existing markets. The western part of the State,
southwest of the Penobscot River, cesters to a retail market. Here,
the diggers may sell their préduct directly to fhe consumer ejther
shucked Qf whole, This brings the digger-é higher average-price
for his product.

39+ In the northeastern portion of the State, the digger sells
his fresh clams predominantly to wholesale shucking.houses and
panneries; of ﬁeceésity, 8 digger must sell more clams in the

-eastern side of the Stats to realize the same profits as a digger

" in the western portion of the state.

LD, There has been a definite deciine in the soft c¢lam resources
over the State as a whole since the peek year of 1946, There has,

in addition, been a gradual shift of production from west to east,
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The reasons fﬁr the decline of the soft-clem fishery elong the

southwestern obast are complicated‘and a source of much debate.

It is generally agreed that it probaﬁly is not due primarily to

fishing pressure, but rather to predators and disease. There has

~ been e gradual inorease in average temperature of the waters along
the Maine coast, and és a result of this warm cyele, the .green
orabs have become more sbundant and extended their fange northwerd.
This change is reflected in the lending figures, which heve declin-
ed from almost 10 million pounds in 1946 to just over L millioﬁ in
1953, The more recent sets have been more heavily affected.

| Ii1s There is no accurste estimate of the acreage of the
clam flats along the Maine coasts Eech area constantly varies
a8 to concentration and locetion of clams and only a small portion
of the hundreds of square miles of sultable flats are populeted
at any one time. In addition, the area's limits are determined
by the smounts of flats exposed at low tide and are constantly
fariable.

L2+ The total value of the soft clam industry to the State of Maine in
actual figures is given in Table, 12, Since_l9h5, Maine has landed approxi-
mately 50 percent of the total soft clam production of the New England area.

" In 1946, for examplé, Maine landed 9,809,500 pounds, with a value of
$1,81h,676, The total for the entire area was 11,390,500 pounds, with &
total value of $2,421,659. Between the years 1946 through 1950, the
value of the soft clam avefaged 10,6 percent of the value of all marine

fisheries.
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Teble 12 = Maino Softshell Clam Landings 1942 - 195%

Year " Pounds Value
1942 5,948,100 $ 471,97k
1903 k651,500 596,150
19hh 1,275,900 606,222
1945 5,121,800 759,202
1946 9,809, 500 1,814,676

1947 7,898,200 1,k96,68;2
1948 8,969,300 1,801, 207
1549 8,622,900 1,419,691
1950 6,876,900 1,184,370
1953 5,120,600 1,186,937
1952 5,5223600 1,673,347

l4,148,000 1,362,161

1953

L3« When taking clams or other shellfish in the State of

'M#ine; it is quite often necessary to have a town license as well

as & State license. This is due to the "closed town" léws.' The
Jurisdiction of.the State of Maine extends from the low water line
out to the three-mile limit and also covers those town areas not
regulated by the towms themselves. The State also sets the legal
length for claﬁs.and elso licenées and regulates processors, canners,

interstate shipments, shellfish servers, end wholesale dealers.
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44, The State employs a number of coastal wardens whose duty is
‘to apprehend violators. The State also has the power to close aﬁd
restrict the taking of shellfish from any polluted areas.

45, 'The towns are allowed to issue licenses for commercial digging
or propagation and to fix the tines and ambunts to be taken on their
own flats, They are also authoriged to enforce their regulations,

Massachusetts

46, Practicelly the entire coastline of Massachuéetts, where ithere
is sufficient shelter from tie o;en ocean, provides a sultable habitat
for the soft clam. The names of Ipswich and Duxbury have long been
synonomous with the finest and most delectable in clams, Unfortunately,
the name lives on but the clam production has fallen far in arrears.

47. Cape Cod serves to divide tine clam flats of Massachusetis into
two distinct aress. The same species ot clam isthund north and south of
the Cape but the hablitets are different. The clam flats to the north of
the Cape are large, while to the south of the Cape they are usually
narrow beaches. The rise and fall of tide on the north side of the
Qape is much higher than that of the south side and consecuently many
tines more acres of flate are exposed,

48, TLanding figures Indicate that the northern counties produce
by far the msjority of the commercial clams of Massachusetts., In 1907, Essex
County, contalining towns bordering on the Ipswlch Bsy, renked far above any

other county in Massachusetts. Newburyport produced 55,500 bushels, Ypswich
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25,000 bushels, and Egsex and Salisbury each produced 15,000 bushels, while
Boston in the same year produced oﬁly 7,500.bﬁ§helsg.énd Eastham only
l;,000 bushels. At présent, Eéseﬁ County has dropped to third position
behind qufolk and Plymouth Counties, while Massachusetts has dropped to

second place behind Maine, _
Li%« The clam flats about the mouth of the MerrimadcRiver were once the

most productive in the State of Massachusetts. 4 great d?al of the area
has been closed due to pollution from the Merrimack River, Until the
pollution is removed, these clamming areas are complelely 1bst_as a natural
: resource, The clam flat areas about Newburyport cover nearly isooo acras,

50, The flats of Newbury and Rawley are less extenéive than those at:
the Merrimack River mouth, Thirﬁy acres of flats are open in Newbury and
gbout 50 acres in Rawley. Produgtion has beeﬁ_very poor, due to predators,
| 51, ipswich has a clam area greater than 800 acres. A grea£ deal of thess
flats is covered by blue mussels, -The‘tbwn is undertaking a project to
clear those beds and restore their former preoductivity,

52, The towns of the Ipswich Bay area have only a semblance of their
former productivity although the flats are very extensive. However, the
northern side of Tape Ann is still one of the more important soft clam
areas in Massachusetts. |

%3¢ 1he Boston Harbor area is still the most productive area in

. Massachusetts although 95 percent of the flats are closed due to gross
pollutioﬁ. Between 170 and 450 million gallohs of raw seﬁage are pumped

" “4nto Boston Barbor each day. All c¢lams are dug under supervision of a
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masﬁer digger who 1n'turn hires diggers. All clﬁms'taken there musﬁ ge
th:ough the decontémination plant at Newburyport; Many ciams are taken
to be planted aé seed in other areas. Altogether, only about 5 percent
of the anearly 2;000 acres of clam flats in Boston Herbor arelépen} Eveﬁ
8o, Quiney, Weymouthand Boston supplxjnearly 70 percent of the clams dug
in Messachusetts, |

| 54, Scituate contains the greatest concentration of clams south

of Boston Harpor. The towns south of Scituate and on fhe Capeave

few commercilal claﬁ flats although®good deal of tourist and family
digeing takes place°

'55. The town of Barnstable piﬁneered in leasing clam grants

to individuals back in 1910, Massachusetts State law provides
_that an i#dividual may lease five-acre barren tracts and have sale
‘rights to it. Although some grants are still held, clam farming
has not been successful in recent years.
£6. Maftha‘s Vineyardand Nantucket Islands are not generally suitable
tor soft clams except in certalin of the salt ponds. They are exposed
%o the open sea and sheltefed tidal inlets‘and bays are lacking.

57. The State of Massachusetts has, under Section 52 of their general
laws, given the local towns control of all shellfish resources within
their town lines. This authority extends out tothethree-mile limit
and ;hey may fix the times, places, methods, purposes, uses, sizes, and

quantities so long as they do not vlolate Stnte laws. The Director of
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.Marine Fisheries may take over this control if the town iﬁself does ﬁot
wish to exeréise its prerogativeé; Each tbwn is réﬁuiﬁed t6.set aside an
area in which comhercial fishing is prohibited for the use of private
individuals,
| 58 The Commonwealth laws also prbvide that a town may iésua a license
rto plant, grow, and.take éhellfiéh frﬁm an area which is considéred barren
flats, This license must not run for longer than five years. The Common-

wealth also sets a minimum legal length of two inches on soft clams.

Table 13 - Massachusetts Soft Clam Production for 1943 - 1950

Year Pounds | Valiue
1943 | 3,160,800 % 687,338
194k | 4,547,000 R 1,351,557
1945 2,936,400 ‘ 1,011,182
1906 1,104,600 420,052
1947 700,100 292,739 -
1918 625,400 259,395
1949 915,000 375,766
1950 | : 2;9?h,800' | 1,100,009
1951 '_ 1,693,900 731,897
i9_52 1,147,100 Shl,ieh
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New Hampshire

53« The State of NGW'HamPShire haé a coastline of about 20
miles, with most of this bging open to the sea; The only'shelter—
ad waters 6f any si;e are Hampton Harbor and Great Bay. Data in
Table 1l show o severe decline from 1943 to 1952 in commefoial
landings. As a reéult, the State has closed all areas to cdmﬁer-
clel clamming for a four year period beginning iﬁ September, 1953,
Digging for personal use will be sllowed, however, to legally

licensed residents and non=residents.

Table 1}, - New Hampshire Soft Clam Production from 1943 - 1952

Year | Pounds ’ Value
ioh3 _ Lié1, 500 $ 133,08k
ES o 236,700 60,272
1945 - 78,900 . 22,45
1946 78,900 22,L4L8
1947 ‘ 21,100 6,330
1948 _ 6,750 . 1,500
1949 6,000 1,890
~1950 : 7,500 2,000
1951 2,200 687
1952 — —
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Connectiéut
&), The COnnecticﬁt coast is about 1865 miles in length. It is indented
by very few bays,.river ﬁouth and cofas go that most of the_cdast is
.open to the sea and the force of the surf. The low tidal rangs is a
major limiting factor and as a result good clam habiﬁat is rather scarce.
6ls. The waters of Fairfield County are sheltered to some degree by
- Long Island. These waters together with the few rifer'mouths of New Haven,
Middlesex and New Lon&on Counties are the principal clam~ﬁroduciﬁg afeas
of the State. Landing records show that Fairfield County is the maj&r
c1amnproducing county, although New Haven, Middlesex, and New London
counties each contribute.
62, SBets are often scattered'and poor; therefore; th; soft clam fishery
is of low value in Connecticut. Digging ie not productive eﬂough to
support diggers full time and hotels and restaurants are forced to buy
clams out ﬁf state in order to supply the demand created by summer
tourists. Due to the high dégree to which oyster farming has been.
developéd, it would seem feasible to encourage soft clam farming.
Interest in such farming is high but the rather poor results shown in
. other states would tend to indicate that farming is not economically
sound ai the present stage of development. When these biological factors
are overcome, it would seem that CTonnecticut clam industry could be

rapidiy expanded.

Vo X~4
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Table 15 = Soft Clam Production in Conmecticut_from 1942 - 1952

Year Pounds Value
1942 3k, 900 $ 6,092
1943 3h,Lo0 6,939
19hk 17,200 3,486
1945 26,700 6,529
1946 21,600 ‘ 6,552
1947 - 25,000 - 7,875
1948 21,500 7,440
1549 13,300 4,093
1950 . 3,700 1,293
1951 1,400 582
1952 4,00 153

63, The State of Connecticut exercises jurisdiction over all shellfish
located within that part of the Long Island Sound bounded on the west and
south by the State of New York, on the east by the State of Rhode Island,
and on the north by certain designated lines from point tovpoint on the
- gshore, separating the State jurisdiction from the town jurisdiction. To

the north of these lines, the shellfish are under the jurisdiction of the
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towns except in the towns of West Haven, New Haven, Westpdrt, and Milford,
In these towns, the Stéte fetains its #uthority.ArThe State also designates
and sets aside certain of the local and Staﬁe grounds as‘natural shellfish
beds,

6lye Within its areas of juriSdiction,.the State leases groﬁnds and
alsc requires a license for shéllfishing on the natural beds. They hawve
also set a minimum legal length of 1-1/2 inches for soft clams.

65« The towns which have local jurisdiction are allowed to lease grounds,
igsue licenses, set.limits, etc. Several towns such as Stonington and
01d Lyme have 5e£ minimum legal 1eﬁgths of two inchés for soft clams and
nearly éll have limposed a limit of the amount taken per man per day.

Rhode Island

66. Although Rhode Island is the smallest State in the Union, it has
a shoreline of about 400 miles. Narragahsett Bay, with its many miles
of inlets, bays-and islands, provides suitable conditions for many forms
of marine 1ife. Clam flats are abundant, bul the relatively small tidal
variation of from 3.5 - 4.6 feet does not uncover them. Many of these
flats are barren, while still others are grossly polluted, The clam diggers
are forced to dig clams beyond the low tide levei and they have developed
4 special method called chur_ning.' By this means, they ..wa_sh.the clams out
of the soil rather than picking them out visually.

67+ Rhode Island supports a rather small soft clam-industfy, rarking

ahoad of only Comnectlout and New Hampshire. Newport and Bristol Counties

ere the most consistent producers in the State.
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" Table 16 - Soft Clam production in Rhode Island from 1943 - 1952

Year Pounds Value

1943 ' 171,900 $ 22,489
1944 62,300 10,902
1shs i 63,900 1,378
1946 - 51,200 17,934
1947 | 161,200 93,299
1948 410,700 10,180
1949 259,600 53,428
1950 500, 700 174,005
1951 173,800 : 66,330
1952 83,000 32,133

68.. The State of Rhode Island issues a licenss %o all individ-
uals teking more than ome bushsel per day of clams. Any person hav-
ing a license ls restricted to 20 bushels of clams per day. Licenses

are lssued to any person who is a resident of the State for one year.
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HARD CLAM
(Venus Mercenaria)

69+ The hard.clam or 1ittle-necked olam is usually known to
New Englanders by its Indian name "quahog" or "quahaug" whereas only.
the soft olam is considered a "true" clam.

70.5 The‘quahog is found from Cape Cod to Texas. Isolated popu~
lations are found in Casco Bay; Mgine, Salem, Massachusetts and in
the Gulf of St. Lawrence. The hard clam prefers a slightly different
habltat than ité cousin,‘the soft elam, It prefers the deeper watefs
from the low tide range out to a depth of 50 feet, Their life his-
tory is muoch like that of the soft clam. They liberate the sperm
and egys freely into the wgtef, which, after fertilizatioh, are frae=
éwimﬁing larvae, which set after a period of from seven to 2l days.
They tend to burrow into the bottom but only deep enough to bafely ‘
cover the shall, The quahog is taken by several different methods,
Précﬁioally all of the recreational fishing is done in shalléw water
using hoes end rakes on the flats and in shallow water and tonging
in deeper waters out to 25 feet. Commercial fishing takes place in‘
deap water by the use of dredges and basket rakes.

Tle Quahogs are classified for éoﬁmeroial purposés into three
groﬁpsa "Little necks" which are around twé'inches,in length; "Cherry=
sﬁbnes" which are two dn& a half inches to two and three=quarters
inches long; end "Sharps“."Mediuhs" or "Chﬁwders" which are two and
three-Quartefs inches or larger. "Little neocks" command the best
market priece and they aﬁﬁ the "cherrystones" are eaten on the half

ghell or in cocktails while the "sharps”" are used exclusively for

clam chowder.
II-20
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¥aine

.’720 Maine lies at the northern end of the commercial range of
the quahogs. Their fishery depends on the infrequent sets which ocsecur
during warm oyoles'when reproduction and survival fates are favorable.
At such times the quahoyz flshery in Casco Bay is a highly profitable
commercial operation, The coastline of Maine is indented by many
long narrow bays and at the head of these bays‘the‘water temperature
is generally & few degrees higher and the flushinz of the tidal waters
provides excellent feeding conditions.

73+ The only two countles landing quahogs in commerclial amounts
are Cumberland and Sagadahoc counties, These two ;ounties.are the
two most soﬁthern counties in Maine péssessing such long inleta.
Maguoit Bay, Middle Bay, end Quahog Bay are among the better producing
waters. Private farming hes beon attempted--2,500 pounds were sold
commercially in 194)-~but was not carried on intensively after that
year. At present, small, but insipgnificant amounts are produced.

The Under the ausplces of the Department of Sea and Shore
Fisheries, several towms in this region have allocated funds to
move quahogs from areas where too greabt a density has built up to
barren flats. Good sueccess has been achisved and this work is
belng continued.

T5e The State laws applying to the digging of soft oclams also
apply %o quahogé. The State has set a ﬁinimum legal length of two
inches end licenses all diggers. Host of the towns have the closed
town 1a;s and also require & locsl license in order to exclﬁde all

but local residents.
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Table 17 » Hard Clam Lendings in Maine from 1943 = 1953

Year ' _ Pounds o - Value
w3 78,700 8 w60

1ok 180, 800 1,967
1945 | 489,400 91,942
Wi | 168,200 30,281
1947 96,300 27,662
1948 8,700 60, 3148
1949 C se8,7h 98,183
1950 503,340 o 98,895
1951 - 569,000 - 185,866
1952 hol,100 125,632

gggsachuse£t§

| 764! Massachusetts ranks second in the New Fnglend area in
tha_productibn of qﬁahogs.' There is = wéalth'of #idélands in the
State but most of it lies north of Cape Cod and-is not ;s suitable
for quahogs as that south of the Cape. This probably explains

Massachusettsa® relative position.
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77+ The high-production areas in Massachusetts are the three southern
counties: Bristol, Plymouth, and Barnstable, Bristol County is probably
fairly typical of good quahog waters. The better ﬁroducing areas in
Bristol County are Buzzard's Bay and the Westport River.

78. The Westport River varies in depth from one to 11 feet with a
fairly hard bottom. Buzzards Bay varies from an average of 70 feet at
the mouth to 30 feet at the upper end. It has a bottom which is generally
muddy but firm. The Bay itself is well protected from all direections but

'the southwest,

Table 18 - Hard Clam Production of Massachusetts from 1943 - 1952

Lear - Pounds Value
1943 1,560,400 435,078
1 bl 1,187,300 L65,07h

W toublae) ""20,800 5,103
1945 2,259,600 675,338 "
1946 2,276,500 665,508

1947 (publi 1,952,600 587,130
Egﬁiviﬁg) ’ k4,500 3,960

8 1,482,800 L75,119
1ok Egﬁ?ﬁi&i, " 12,100 2,149
bli 1,665,300 344,871

194 §§§iv$§l> 132,000 18,675
( ublié) | 1,986,200 633,007

1950 (grivate) ""27,400 . 11,145
1951 (public) 2,098, 700 769,873
(private) 7k, 300 31,82
1952 (public) 1,818,700 712,597
{(private) 25,800 12,702
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79¢ The Commonwealth provides for private grents to individ-
uals for raising clams end oyétars,'but leaves the distribution of

licenses to thelihdividﬁal towns,

Rhode Island

86«' Rhode Island renks first in ﬁroduotion of hard clams in
New England but third on the Atlantic coast following New York and
Heﬁ Jeréey.‘ The majority of the quahogs are teken from the_watera
~of the Narragansett.Bay withlsome from thé Seaconnet River, Point
Judith Pond, and Little Narragansett Bay.

8ls, A great deal of Nerragansett Bay is idéally suited for

quahog production.. They are apparently very plentiful; so blenti-
ful that the lower reaches of the bay are often little fished.
Most of the fishing is done by hand fongers or bullrakers sincé
the waters are generally less than 25 feet deep and ideally sﬁited
for that type of fishery. Power dredges are prohibiged in the
State except at the mouth of the Sakonnet River where they may
operate between the hours of sunrise and sunset from December.l
to March 31, Hand tongers or rakers are allowed 20 bushels per
day and dredgers are ailowad %0 bushels per.day.

B2+ At present, the quahos population is maigtainiﬁg itself
under intensive fishing pressure. Rhode Islénd permits a one-and-
a~half inch legal length which is close to the twd‘inch minimum

length allowed by the other States,
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Table 19 - Hard Clam Production of Rhode Island 1943 - 1952

Year Pounds Value
1543 1,868,400 - 339,22
19k (public) 2,180,600 405,597
(private) g, 200 1,199
1945 3,222,800% 633,752
1946 3,034,900 737,466
1917 3,138,600 826,955
1948 3,511,500 1,11L,22)
1949 2,135,000 h69,343
1950 2,371,100 | 662,616
1951 3,053,600 991, 786
1952 - 3,208,200 1,118,836

#includes 1,311,900 pounds of mahogany quahogs

valued at $109,387
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Cennectiéut-

83} The waters of Fairfield Gouhty produce practically the entire hard
clam commercial catch for the State of Connecticut, since these are the
only sheltered waters outside of a few coves and ilnlets such as are
provided by the Thames, Mystic, and Connectlcut Rivers, Consequently,
the hard clam_prodﬁétion is veryllimited and of small impoftanca except
for recreﬁtiﬁnal purppses° There is practically no commercial fishery as
such but qpéhogs are taken off the oyster beds al the time oysters ére
har#ested.

85« Most of the areas suited to quahogs are occupied by private oyster
grants and a great many of these are in pblluted waters. Commercial
quahog farming is a definite possibility in this area, more so than'éoft‘
clém farming, since the quahog is a hardier specles and the habitat is
mdrg suiﬁed'tb it,

856 The State has set a minimum legal WAdth of oneeandea-half inches or
one inch in thickness., Otherwise, the regulation df Shellfishlis}left to
the towns éxcept on certain desighated State aréasu. _ |

86, Marketing is no problem in Connecticut, since mosﬁ of the hotels
and restaurants are forced to buy their clams from other areaéo
‘_Probably most of the'quahog catch is used bj'individual familles or persons.

buying direct from the fishermen.
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Teblo 20 - Hard Clam Production for Comnestiocut 1943 - 1952

Year Pounds Value
1943 30,500 $10,070
194 (public) 17,900 5,588
(private) 5,900 2,509

1945 ' 41,800 - 14,797
1946 106,000 26,779
1947 58,400 25,160
19,8 20,900 9,400

~ 19h9 13,300 5,897
1950 10,000 h,oio
1951 (public) 39,300 12,805
(private) 9,900 3,668

1952 (public) 37,900 11,297
(private) Loo 160
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OISTERS S _ ‘ hat
BT7e The East Coast oyster.is indigenous over a wide range of territory
from the GQulf of St. Lawrence to thé Gulf of Mexico. The most productive
areas are the estuarine bodies from Rhode Island to Texas, the Chesapeake
Bay being 5& far the most productive. The oyster is a highly specialized
form with welljdbvelcped systems for digestion, reproduction, circulation,
respiration, and response to stimuli. They are highly adaptablé and very
hardy, and for that reason they have been transplanted to many r egions of
the.world not, possessing them, |
| Bsucbsters are usually found in protected areas in enclosed bays and
coves where often the salinity of the water 1s reduced by inflows of fresh
water, They prefer a hard or rocky bottom with good circulation of water
and plenty of clean surfaces on which to "set", 0fte¥1muddy areas with
otherwise suitable:conditions are resurfaced with shell and other materials,

known as "cultch", to provide a hard bottom.

89. Spawning ocours when the water temperaturse approaches 15.h degrees C,
and at Milford, Connecticut, may commence about the beginning of July and
in deep water it may continue until the end of August, There follows a
period of larval development for approximately two week;, after which
setting ocouUrd. |

0+ The oyster is dioscious although each indivi@ual'altarnatas its
sex from year to year. They are remarkaﬁly fecund; it is estimated that
a single female may produce as mizch_ as-several hundred million eggs or

mors & years. The sex products are ejected into the water where ferti-

-V A
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lization takes place. The eggs develop into free-swimming larvae which
sét on a oclean surface after a period of about two weekss The most
extensive setting grqunds are usnally found near rivﬁr mouths where

| the major oyster predators, oyster drill and the starfish, afe not able
to survive beoause of the low salinity of the waber. Oyster farms
produce most of the commercial catch., In the New England area only
about 1 percent of the oysters are from natural or uncultivated bedss
0f all fhe shellfish end fish gathersd from the sea, none respond as
readiiy to cultivation as the oyster.

91, The total output for the New England area is = good deal
less than that of other areas, In spite of.héavy-spawning the condi-
tions are seldom right for e heavy set, and due to the short growing
season, it takes a longer time to produce a market-size oyéter. How-
ever, in value, the price per pound pald for New England oysters is
far above that of other reglonse.

92, Oysters are generally Teken either with hand tongs of by
oyster dredges. Tongs are adaptable to shoal areas and natural beds
where dredging is not alloweds Tonging is very difficult labor and
is less used commercially then the dredge. The principle of the dredge
is to serape the oysters from the bottom, and then retaining them in
a mesh'bgg to be raised and dumped. The dredge consiste of a framework
at the mouth of the bag, with a horizontal bar across the bottom set
with teeth. The bag consists of iron rings on the bottom and twine

mesh et the top.
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93w The oyster industry hes not shoﬁn any really signifioant
decline lately, although except in Massachusetts, the set has been very
poor since 1945 |
lie There are two distinct markets for oysters: seed oysters
to be shipped to other ereas for.replanting, and market oysters for
consumption as foods The seed oysters are generally those from aréas
too polluted to allow the oyatefs to be used dirécﬁly-for foods They
| are then transplented to cleener waters to allow them to acquire their
flevor whioh is typical of ocertain éreas. A grest deel of the produc=
tion of Connscticut consists of seed oyatérs.' In additioh, transplant-
ing oysters allows.quicker growth due o less crowding end growkh to
a more wniferm shape and éize. On occasion, oysters are transplanted

as many &3 five times before being marketed.

Massachusetts

95 MaaSachuaeﬁts ranks iasﬁ_ambng the'ﬂeW‘Eﬁgland States which
produce oysters sincé.it lies at the northern limit of commercisl produc-
tion and has numerous oyster predators in its waters. The potentialities
for oyster cultﬁre are. however, excellent, but little use osn be made
.of them due to therreluctahce of the towns to lease groinds to individ-~
uals. In spite of this, the majority of the oysters teken in Massachu-
seﬁts are from privaﬁe granté. Grants are found'at Wareham where
natural.spéwning takes place,.Chilmark, West Tisbury, and Great Fond
- whioch have netural spewning, and Wellfleet which also has natural
spawvning., At Wareham, a number of marshes were developed fof the purpose

of raising oysters. There are spproximately 500 ascres of privaté shell-
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fish grants in Massachusetts, most of which are in the previously named
towms. Unfortunetely, the exmct acrecage given over to oyster culture is
not known, since a great many are soft olam and quahog grants, or are
lying idle. | |

Table 21 - Oyster Production in Massquuaetts 19,3 = 1952

Year Pounds Value
19543 Public %78,000 gt,ooo
Private 2,630,000 a0y, 000
Total 2,808,000 §§8ﬁﬁoo
19hL,  Public Lk, 900 22,83k
Private 145,400 - 7h,622
Total 150,300 96,156
1945  Public lég,ggg 99380
Private ) g2, 380
- Total i 9)100 1 P
1946  Public - 1;&’%83 7,068
Private 3 177,279
Total 205,800 18L, 3047
1947  Public 21,800 11,970
Private 23L,800 140,970
Total 256,500 152,940
1948 Public \ 6,300 lh2,500
Private 22,800 287
Total 229,300 . L8, 787
1949  Public | gﬁ,géo gg,ﬁgg
Private : 1 00
Total 352, 660 150851
1950  Public 78,000 -~ L3,2L8
Private 120,500 70,920
Total . 198,905 115,148
1951  Public 108,800 ' 62,852
Private 139,300 97,29
Total 8,100 180,152
1952  Public 232,100 115, 78)
Private &y, 700 _34,h30
Total é§6f866 150, 21%
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Rhode Island

96s Rhode Island's annual oyster production ranks_éeﬁond to
Connectiocut in New England; “As in Massachusetts, oysters are generally
in the water for only & few months to fatten end acquire flavor. - A
great many of these transplanted seed oysters are from polluted regions
in MaasachuSetts,,Connecticﬁt and Long Island Sound. Sets ere not
fegular of dense this far north, and there has béen no good set of
oysters in Narragansett Bay since 1925. It is believed that this
condition may bp.dué to changes in the watershed flowing into the Bay.

 97; There are now 1,844,69 acres of grounds under lease, of
which all but 2.8 acres lie in Narragensett Bay. Some lie in the mouth
of the Pawéatuok River which is polluted, and they must be moved to
other watels for a short period of time.

Q8. Any inhabitant of the State may teke ons bushel of oysters
from the free end common grounds_without a license. Otherﬁise, an
inhablitant must have a 1iceﬁse, in which ocasze he may take 20 bushels
per day from all except certain designated waters. No oysters maey
be taken from froe grounds:ﬁifh 8 drédge.

9%  The State hus ﬁ&wer to lease groun&s covoered by four
feet or more of water at mean low tide, except within harbor lines
and certain other designeted areﬁs. There 1is nd sign of a serious
reduction of output, eﬁen though seed oystefs are rether difficult

to obtaine

II-L2
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Table 22 = Qyster Production in Rhode Island 1943 « 1952

Year '~ Pounds Value
1943 Public - : 23,400 7,990
Comme MER
1944  Public 7,000 2,500
gﬁgte 797: ;gg | h';B,,éOh
1945 . Publie’ - - -
ol
1946  Public: 8,400 3,600
.gzi:ite 97%:500 h6h5667
1947  Public 6,300 2,700
| g;t:ibe 563:100 | 2?%:338
1948  Public 70,000 30,000
B
1949  Publice 1L,0,800 202,320
Private 269,000 134,342
Total 79,800 ?3'5',%65
W Bl e 208 k00
Total ' 22’ OO )
1951  Public - -
AT R 150335
1952 Public 17,500 9,197
SO




Sonnectiout

1004'0ystéra are Comnectiout's most iﬁpértant shellfish orop, ex-
;eeding the combined production of ‘all others; IThe groat majﬁrity of
Cornecticut's oy#tefs are gathered from privately owﬁed.ér leased
lends. Previous to 1915, it was‘possiblé %o obtaig.a pegpetual
frenchise from'thé.Staté Shellfish GSﬁﬁission. 4s of-Jﬁne 30, 1950,
there were L§,038¢2? aﬁres held under thié_arraﬁgémsnt. It is |
possible for rasideﬁts and ﬁonresi&ents to lease oyﬁtef grounds, and
there are_now'h,IB;.70 acres 1ea§ed’and 9,22h aores &are rented._ U

101, In'additioﬁ'to the beds'discussed_above, ﬁhére are natural beds
set aside by the State which are not to be leased or rented, They are
open to free oyster fishing to any persbn holding a State license. These
are divided into beds under State éontrol and those under town'control.

Four beds totaling 4,933 acres are under State Jurisdiction. They aret

Bridgeport Bed 33l
Stratford Bed 3,085
Fairfield Bed and Bar 1,237

Fish Island and Raton Point . 307

| Potal 4,933 B

102, The bulk of the industry is concerned with éeed’oyster prbduction.-.
This seed is shipped ta Rhode Islénd, Massachusetts, and New York. The

majority of the seed oysters are taken from beds lying within lines estab-

lished by the Connecticut State Health Department, and in order to be fit

for human consumption, these oysters must be transplanted. There are many
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brass factories in Connecticut and, consequently, copper salts are found
in thg waters in those areas., Apparently, oystefs have a great affinity
for copper salts; and it is necessary to transplant all oysters found in
these areas to get rid of the copper taste and color,

103+ The State has exclusive jurisdiction over all shellfisheries
located in that part of the State bounded southerly and westerly by
Néw York, easﬁerly by the State of Rhode Island, an& northerly by certain
designated town lines, The State has the right to lease areas for shell-
figh cultivation within its own jurisdiction as well as within the town
lines of certain designated towns, the taxes and proceeds to be turned over
to the town. Certain natural beds are set aside, and a State license
is required to fish them. Power boats are not allowed on these beds,
~ The period of 1949-50 saw a total of 73 individuals licensed to work on

natural beds and a total of 29 boats so licensed,
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Table 23 - Oyster Production in Commecticut 1943 ~ 1952

Year Pounds Value
1943  Public 13;,800 18y263
Private 1,045,800 203,403
. Potal- TfIB§f806 ‘§§§fi6€
194  Public - h6,100 8,935 .
Private 815,100 . 233,874 -
Total 1,200 212,809
1945  Public 28,800 7,732
Private 1,364, 700 5h6,912
Total ls3939§60 ﬁ,afﬁ-
1946  Public 22,300 6,392
Private 838,000 280,L70
Total B0, 300 285567
1907 Public 23,500 7,245
Private 1,275,700 51,08l
Total 1,299,200 155,329
1948 Public 5]63’508 , 2,852
Private 00 226, 3y
Total £13, 700 230,185
1949  Public 62,100 . 22,492
Private 3,023,500 969,629
Total 356859 00 557,121
1950 Public 31,000 8, 39
Private 3,546,500 111,673
Total 3,577,500 »119,912
1951  Public 850,200 Big,igg
Private 02,500
Total 8525756 38,522
1952 Public %6,700 52?’33%
Private 1,262,200 L 2E3s
Total 1,278,500 | 530,427
11-)6
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SCALIQOPS

z}Qﬁq Along'the.New England cbast there are only two species of

scﬁllops of coﬁmefcial importanba, the bay scallop and the giant sea
scallop. The bay‘scallop has a wide range extending from Massachusetts
Baylto‘the'Gulf of Mexico. They are usually found in from five to 30 feet
of water in sheltered bays and inlets. While the extent of the scalloping
area is large, only portions are ever productive at any eme time.

105. Spawning.begins gomewhere about the middle part of June in
Massachusetts whén’the water temperatufe reaches approximately 60° F.
In.ﬁhode Island the séason begins about June 1, due to the warmer waters.
Those in shallbw water spawn sooner than those in deep water. The bay
scallop spawns when it reaches maturity at an age of about one year.

The species is hermaphroditic‘with only one kind of cell being ejected
into the water at one time. |

106, The early period of larval development lasts for a week or
“h@rq;before the scallops "set" or attach themselves in a favorable
location. Tagging experiments have proven that there are no extensive
migrations undertaken by the scallop.

107+ The adult scallop probably has fewer enemies than most of the
other shellfish due to its free existence. They are most subject to
sturms; starfish and shellborers. Since most of the bay scallops do
not live long after their first year, it is usually felt that all scallops

not showing an annual growth ring should bhe protected and all others taken.
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108+ The glant sea scallop différs both in‘envirenment and
certaln anatomiocal details. The sea soallop is a ocold water organism
and for that reason in the more southern reaohes ef 1ts range it is
found in extremely deep water. Its range extends from southern New
Jersey northward to Canadae It is found in river meuths off Maine
in es little as 20 feet of water whereas off Massachuaetts-it-ia
fished for on the Georgee Bank in water as deep as 50 fathoms. Thie
preference seems to be dicteted by water temperature. ‘

: 109. Sea soallops grow rapidly for the first five or six yeers.

.Ie this time they inorease 50 percent Vin welght and are between three
end four inches in diemefee. The sea scallop differs from the bay
‘lscallop_in that it is dieeoious. end in Malne they spawn just prior
to their fourth winter in August end September. -
| 110+ The large_edeuetor muscle called the “e&e", is the only
part ar the scallep no& used for foods Although the rest of the
:animai is edible, it ie_geneee}ly disoardedg

1114 Bay scallops are useelly herveseed-by dredging.l The
" dredge is ueualljr much lighter than those in use I‘ox; eysters,-ete. '
There is a square iron freme with a seraper bar aefoss the bottom
to which a bae is etteehed eepable of holding one or two buehele-

These are usuwally pulled by small boats.
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112, Gear used for sea scallops is generally larger and heavier due
to the greater depths. In Maine, the boats used are generally lobster
boats converted for the season by stepping a mast to be used for hoisting
* the dredges. The majority of these are in the 30 to LO foot class.
‘In southern New England where the sea scallops are found off-shore in

deeper waters the boats run from 60 to 80 feet.

‘Table 2l, - Catch and Value of Bay and Sea Scallops in
Now Englend 1052-1060

Bay Scallep Sea Scallop

Year Pounds Value Pounds Value

1942 816,600 . 375,962 6,164,400  $1,970,076
43 859,100 36l,722 L,842,200 2,069,006
194 165,100 232,902 },263,000 1,395,107
1945 858,300 h72,411 3,994,200 1,317,233
1946 603,300 559,261 -~ 9,578,100 5,355,369
1947 589,100 53L,631 13,039,310 6,429,871
1948 1,804,300 - 1,243,005 12,482,800 6,519,205
1949 1,310,000 922,520 13,980,000 5,168,047
1950 985,700 861,198 13,186,200 6,151,340
-1951 1,252,800 959,375 1h,hhk 000 6,470,998
1952 1,188,000 913,465 15,392,100 9,092,869

11%, Bay scallops have shown no serious decline in numbers except for
the normal year to year cyclic changes. Most of the states now have laws
prohibiting taking of scallops not showing the one-year growth line so

that overfishing is impossible.
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Massachusetts

114, Massachusetts is the foiemost producer of scallops in New
England producing almost S0 percent of the totalmtch. Cape Cod consti-
tutes the northern range of the bay scallop although at one time they
were found as far north as Beston, At present Plymoath COﬁﬁty‘is the
most northern producing county. The dbulk of the preduction comes ffom
the south side of the Cape in the many sheltered bays and ponds found
there, Buzzards Bay, Yew Bedford, Chatham, Hyannis, and Oyster ﬁarbors
are sose of the better areas on the south side. The salt ponis and
harbore of Martha's Vipneyard and Nantucket Iegland .are very good areas.

115..'In tnese regions there is'ample protected water with & fairly
low tide fluctuatlon and good firmottom with quantities of eel grass,
Only occasionally ere tnese flats exposed. The depth of water over
these beds averages from 10 to 15 feet, rarely exceeding 25 feet.
Usually only & portion of the total area described is productive in any
one year. The men, béats and gear engeged in acailop fishing ére
strictly transitory with quahog ahd scallop fisheriés supplementing e#ch
other, ¥ishcrmen in Massachusetus are allowed to tale scalloﬁs.Only ﬂza
October 1 to April 1, All scallops must be aduit scallops showing &

raised annusl growth line. Only ten bushels maybe taken per day.
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Rhode Island

116. Rhode Island is second in production of bey scellops in the
New England-New York ares. The majority of the scallops are token
from ﬁhe waters adjacent to Narrasansett Eay, mainly Spectacle Cove,
Seaconnet River, Nannaquacket Point, Tiverton, Salt Pond, South Kingston
and Little Narragansett-Bay, Conditions there are much the same as
found in the Cape region, The Bay is well protected with not too.much
tidal fluctuation and areas of eel pgrass on which the sqallops may set.

Neﬁport and sthington Counties in the upper end are the regions

havings the more sulteble waters and are the most productives

118,It is illegal to take any scallops not showing the one year
annual liné. A1l persons fishing for scallops mast have a state license
if he takes mofe than one bushel per day for his own use. Dredging is
limited to the periocd from September 15 to January 1.
As in Massachusetts, the men and'gear used in scallep fisheries

are generally employed in other fisheries for most of the year.
Connecticut

118. Connecticut ranks third in production of scallops in the
New England area, since it has very little protected water which is
suitable for scallops.

119, The areas of greatest production are New London and Middlesex
counties. These areas have more sheltered water which is in naturél

beds and not taken by priﬁate grants. In Connecticut scallops may be
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taken only by a scoop net having an opening not wider than 16 inches.
A1 seallops mast show an annual ring and must‘bé’taken from September 15
to April 1., The most important use is the recreational fishery. | |

Most towns containing scallop beds now restrict the cateh to residents

and set a limit on.the number of bushels’that may be taken.
Maine

120, The sea scallop fisheries of Maine is_primarily a shallow water
fishery within the three—milellimit. Their fisﬁing activity is in ﬁaters
from 25 feet out to 300 feet deep. Originally the principal dredging
grounds extended from the mouth of the Sheepscot Riﬁer northeasf into
Penobscot Bay, on througﬁ the waters ébout Deer Island, into Blge Hill
- Bay and the waters about Mount Desert Island, These are still the
principal producing areas although the fishery has been expanded in rangé

and extends from Portsmouth Bay in Kittery at the sourthern end of the
state to the northeastern end off Lubec. "The beds are norméllyroval
in shape with.the main axis being in line with the current, and the length
and breadth varying with the $trength and direction of the current.!

Since they are not a burrowing species, the type of bottom does not seem
to matter suggesting that salinity and tempefature dictates their habitat.

121, There is & closed season except in cerﬁain areas from April lst
until October 31l. Most of the scallop fishing is done by lobstermen in

their off season. The boat operator is required to have a state license.
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MUSSELS

122. "There areiwo types ¢f salt water mussels found in the New
England area: The blue mussel and the so-called horse mussel,

123; The blue mussel is found in beds up and down the llew England
coast in waters ranging from the intertidal zone to out to 30 to 40
feet in depth. This is the same mussel used so extensively for food in
Burope. It is highly esteemed, scomich so that France has carried on an
extensive mussel culture for several centuries,

124, In the United States the blue mussel is 1ittle usedas a food
product and only small amounts are harvested each year. During World
War IImssels were canned and an atterpt was made to popularize them
but the publicity was not extensive enough although their popularity
has increaéed.

125. Mussels are numercus enough in most areas to be very easy to
gathersince they do not bury themselves as clams do but have one snd of
their shell projecting above the surface of the mud or phey set and
attach themselves to piling and breekwaters.

126. At present there is a limited canning industry carried out
and they are popular with certaln segments of the foreign population in
New Yorl, About 7hH percent of tﬁe nugsels are lsnded and s¢ld in
Hew York City.

127. There is a limited fishery carried on in Cape Cod Bay off
Plymouth and very extensive beds were found off Nentucket Island.

Most of the mussels landed in New York Cliy are dredged from deep water

in Long Island Sound.
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128, Therc are apparently extensive beds open for exploitation.
In fact mussels have been encroaching upon the clam flats around
Ipswich and they have found it necessary to remove them in order to
restore the clam productivity. -

129, The gear used does not- differ radically from that already in use.
. Hand picking was not found to be fast enough for commercial purpcoses.
For shallow water, the quahog rakes with the attached basket was found
to be most efficient., " In deeper waters, quahog or scallop dredges were
used very successfully in tests. The only commercial eatch in recent
yeﬁrs‘has been in Maine and-Massachusetts 67,900 pounds were landed |

with e value of $11,L24.

Surf or Skimmer Clam

130, The surf or skimmer clem, is a large clam usually four to six
inches long. It is found on sandy bars on'theﬁexposéd coasts below
low water to a depth qf 15 fathoms and at.timﬁs on exposed flats. 
It is distriduted ali the way from.Cape Hatteras to Lebrador.

131, They_sgawn from June to August and their early life history is
similar to that of the other bivalves. Théy differ from the other clams
in that they lead a very active 1ifé. They‘can move about on their
rmuscular féot or glide through the water, Often they . jump élong the
surface from whence comes the name skimmer clams. They burrow into the
sand aﬁd mové_froﬁ one part of the flat to the other. There seems to be
no definite migration hoﬁever. 0: the New Englend Statés, only

Massachusetts lands surf clans in commercial emounts. In 1952, 3,200
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pounds were taken with avalue of $7h0.A great deal of the areas whioh

seem to be sultable for surf clems in Massachusetts are barren. Only

Billingsgate Shoal in Capé Cod Bay seems to be commerciallf productive
although small numbers §cour at the mouths of Barnstable and Plymouth

Harﬁofs. |

132« The surf clam has come into prominence primaerily as a chowder
ciam due to the decline éf soft clems. Apparently all the beds in
existence are already kmown and being fished 50 that thé future of the
_surf clem rests on natural productivity.

133« The gear used for surf clam fishing is the same as that used
for quahogs, In shallow water they are picked up by.hand toﬁging and
qﬁahog rakes, In deeper waters they use conventional quahog.dredges
or hydraulic jet dredges whioch wash the clams from the sand by means

of water under high pressure.

Oceen Clem
13h;] The §cean‘clém.or mahogany quahog 18 a cold wator species

differing in apéearance snd habitat from the bay quahoge They differ
superficlally in that the ocean clam has & brownish skin over the shell
thereby givint it its neme. The ocean clam is s cold water species and
along the New England coast they ere seldom found in less than 60 fest
of ﬁater with the greatest concentrations in 80 feet or more. They are
found on send or mud sand bottoms and since dredging is impracticel on
any other type of bottom it is possible that they are found in equal

numbers on rocky bottoms also.
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1354 During the war, a fighery developed for océan'clams " due to
the clbsing of algreat many of\the othér éhellfish éreas Bj thé armed
forceé. Approximatel&.720,000 pounds of shuckéd meats were landed in 1943,
When restrictions were lifted on the other shellfish areas, iﬁtefest
once again turned to the bay gquahog and technologiéal improvements made
dredging for the sea scallop more desirable. -ThelCOmmohwealth of
Massachusetté and the State of Rhode Island have made extensivé sﬁrvéys.
in antlcipatlon of a rev1va1 of interest in the ocean- olam. then31ve
beds were found SOuth of Cuttyhunk in Vlnoyard Sound and in Cap Cod
bay north of Barnstable. There are enough beds to support a substantiel
fishery if a‘commeroial marketroan be developed. |

126, 1In 1952 only Rhode Island reported 1anding ocean clam.

MISCELLANEQUS

137, Among the other spgoies grbuped with shellfish_in coﬁmercial
reports are rock crabs, blue orabs, squid, periwinkles,-csékieé,
~ oonches, Irish mnsé, blood worms and sandwerms, |

138, There are two species of crabs found in the Hew EnglandwNew York
areaj the rock crab, found from South Carolina_to Labrador andithe blue
crab,. ranging from Massachusetts to the‘northern.part of Soufh America.
By far the most important in New England of the two is the :ock crab.
The rock crab is not nuﬁerous enough to offer serious competition

to therblue crab industry which is concentrated primarily in the
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Chesapeake Bay region. The blue crab calch ia rather insignificant 1n.
the New England ares since this is the northern extent of 1ts range.
Massachusetts, Maine, Rhode Island end New Hempshire 1n.that order take
rock crabs in commercial quentities., Only Connecticub produces large
numbers of blue crabs for the market.

139. Squid are landed in 21l states from Massdchpsetts southwerd.
They are used primarily for bait for fishing, being ver& tough and
resilient. There is a segment of the.Italian population in the larger
cities which esteem them for food.

180, Blood worms and.sandworma are also highly sought for bait
fishing purposes, They ére dug on the mud fliatewith rzkes and hoes,.
Retail prices run from 60¢ a dozen upwards, Commercial diggers aversge
gbout one or two cents ezch for them wholesale. Msaine produces all but
a few thoussnd pounds.

141. Cockles, periwinkles, and conches are all types of snails which
are sold for food both fresh and canned, Those who like them consider
them a real delicacy although their use is not too widespresd.

142. Irish moss is gathered primarily in Maine and Mascachusetts.
It 1a used to make agar-agar and for & cosmetic base. Production is
fairly iimived.

143, Table 25 shows tlhe production of these miscellaneous shellfish

in'New England -in 1952,
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Teble 25 = Hi;celianeous Shellfish taken in New England - 1952

 BrECTES MATNE N. HAWPSHIRR] MASSACRUSETTS | RHODE ISLAND | CONNEGTIGUT Toras
—_— . Founds Value |Poundd Valua}l Pounds Valus #Pounds | Value :nPou.nds Valua Pounds 1 Valu_g;__:__
Rock Crab 375,4001¢ 15,204 14,200 |8 210|1,047,000|$ 51,643} 72,000}86,430 - - 11,488,600]% 73,487
Blus Crab - - - - — - == - 4,00018 383 | 4,000 283
Squid 1,100 w2l - | 2= | 383,200] 31,562|415,500| 36,989 |14,000] . 943 13,800 72,53
Shrimp 103,900| 18,205 -- | ~- sof  4sf - | - | -~ | - | 1204,300] 18,250
J Surf Clam - — ] =] - 3,300 750 - I B . 3,300 750
Gonches — - - - 31,500|  3,675{124,600f 17,557|44,300f 5,063} 200,400 26,295
Yussels 287,600f 8,735 -~ | ~- 67,900| 11,424} (1) (1) - § == | 355,500 20,149
Frivinilos|  4,700) 1,473| == | - - - - N R R B B
Sea Urchins| 71,800] 2,413| -- | -- -- -- —- 1 = | = | -] 780 2,43
Irish Moss |1,125,000| 16,875} -- - 11,286,400 26,445 -=- -- - -~ $2,411,400 43;320
Bloodworms | 210,100| 178,312|1,700 | 1,360]  -- - -- - -- e | 211,800] 179,672
Sandworms | 157,200 91,109] - | -- 2,300 2,675 - - 200] 160 | 159,700 93,944
TOTALS  |2,336,800 4352,368| 5,900 1, 570|2,822,000] $131,219] 612,100 360,976 62,_500 36,549 5,839,300| $532,682 '
p




DISCUSSION
- Mjhe The New England shellfishery renks second in total value

of the United States and Alaska shollfish industries. The Gulf
Stetes rank first due to the grost value of shrimp landed. The
value of shrimp from this region alone in 1951‘totaled over Llj
m;llion dollars, which was over 35 perceﬁt of the total United
States and Alaske shellfish lended velue. The total shellfish
catoh in Nev(r- England in 1951 was valued at 22 million dollars.
The Middle Atlantic States ranked third, with a landed value of
18 million dollars clogsely followed by the Chesapeake Bay region,
whose shellfish cétch was velued at 16 million dollars. The
oyster cetch in these.regions is the largest contributor to ﬁhe
totals In the Chesspeaske Bay region, the oyster landings in 1951
totaled almost 12 million dollars, while in the Middle Atlantio
region the value was ofer 9 million dollars,

| 15s In ﬁew England, in 1951 lobsters and sea scallops con=
tributed over 80 pércent of the totel velue, while the herd and
soft clams, and oysters all returned more than one miliion dollars
to the New Englend shellfishermen.

Uj6s Exocept for the soft olam and the oyster, the shellfishe

eries of New England are in good condition. Maine has maintained
its lével‘of soft elam ?roduction, but landinga'in the othar New

England States have fallen off sharply.
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1,7, The future of the shellfisheries is br.ight. .'Ppllut.ilon,
although still a serious proﬁlem, is being attackéd with great-
success in #il New England_sﬁates. Recent anti-pollutioh campaigns
in Gonnecticﬁtkand Rhode Island will undoﬁbtédij‘suséeed-ih eltm
inating, or graatly reduging, most of the pollution load in thair
'streams end rivars with attendant beneficial effects on marina
life. Research aimad et solving some of the problems of the soft
olam and oyster fisheriés is Eeing gi%ﬁﬁ inoréasing emphasis{
| 1h8;‘ o majorlimportance is the recent p@ssagé §f legiglaﬁion;
deaignéd to assist the commeroial fisheries. This 1égislation, |
§~2802, will appropriate 30 perocent of the monies réoéivéd from ‘the
¢uties.on‘imported fish and fish products for biological; techno~
lbgical,_and marketing studies, The portions of this progfam which
.are of importance to the New Eﬁgl&nd shellfish industfy ineludéa.
studies of the biology and envir@ﬂmﬁnﬁgl factors affécting clems,
oysters, end scallb?s; exploratory fishing for new fishing.grounds{
studies on us¢ of waste products and technological_researéh on
fishing methods end equipment. In addition, an infbrmation sérvice
is contemplated which could be the means of arousing interest in

the under~exploited shellfish such as mussels, squid, and ocean olam,

SUMHMARY
149¢ The New England shellfish industry is an important segment

of the New England economic picture. The lobster is the most impor-
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- tant species followed by the sea soallop, soft and hard clams,
and the oyster., The average lasnded value of New England shell-
fish is over 20 million dollars annually.

151, Most‘of'the shellfish species are not being over-exploit-
ed. Only the soft clam end oyster have declined in catch and value
in recent years.,

151, The future of the industry appears bright. Recent
logislation will provide funds for needed research, while pollution
control campaligns in the several states are beginning to clean
up important shellfish habitat. The result will be the addition

of several million dollars to the shellfish industry.
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SECTION III - A SURVEY OF THE MARINE
SPORT FISHERY OF NEW ENGLAND

1, The commercial and recreational aspects Sf the Atlantic Ocean
bordering the Neﬁ England States have long been studied and reported on
at soms length. Books describing the commsrcial fishery, its methods and
problems have been published. Most New England States and some cities
have been, and still are, active in setting up seashore recrsational areas.
The development, or enlargement of ports for ocean-going traffic is sup~
ported by Federal, State, and private interests. In contrast, the growth
aﬁd development of the marine sport fishery has been of comparatively'
recent origin and to date, no studies have been made. Although recrsa-
tional fishing in salt water has beesn carried on for many yesrs, particu-
larly during periods of great abundance of st:iped bass, bluefish, mackersl,
and flounder, it has only been since the close of the Second World War
that the sport gained in interest and participation on a seasonal basls.
This rapid growth has been due to several factors, among which the general
increase in leiéure'time and the familiarity and enjoyment of outdoor
sports gained by servicemen during the war are perhaps the most important.
A case in point is the tremendousg incresse in hunting, trapping, and
fresh-water fishing license sales throughout the country. In New England

alone, for instance, the total hunting and fishing license sales jumped from
about 877,477 in 1942 to over 1,281,000 in 1952, '
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‘2o Another fact which increased participation in the marine eport -
fighery has been the bod%ing‘boom. The-boating.indﬁstry'is reﬁorted'to
be the sixth largest business in the country. This increase has been dus
in large measure to the factors mentioned above .and to the development of
dependablé,'rélatively inekpénsife motors and small bbats‘in'thé 20 o 40-
foot claés. This developméht_has increased the number of boat owners who
spend a good deal of time in the pursuit of fish. i

3e Due to the rapidity with which the sport deﬁelopad, few reliable
data are avallable to indicaﬁa the extent and ﬁalue of the marine sport
fishery. In an effort to aCcumuléte guch data, a éurvey was mads fr@m
July to September 1954, which attempted to determine in each State the
present status of the fishery resource; the economic values, ingluding
gquipment used in the fishery; the number of anglers participating; the
annuai expenditures;'prgsent and potential factors affecting the sport
fishery; and managemeﬁt of'development prectices needed to maintain the

gport. .
GAME FISH HABITAT OF NEW ENGLAND

Lis The total length of the New England coastline, ineluding all of.
the bays and,aduﬁds, is over 3,600 miles. Maine, withlover 2,500 miles,
_has the longest coastline. In order, the remainder of the States ranks
as follows: Massachusetts, 760 miles; Rhode Island, 250 miles; Connecticut,

185 miles; and New Hampshire, 20 miles.

5¢ Cape Cod divides this Coast into two distinct marine habitats. g
_ _ ~
North of the Cape, the temperature of the sea is colder heing controlied
by the cold arctic waters of the Labrador Current. The warm Guif Stream
_ : “
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is of great influence on the Waters south of the Cape. 4 mioch greater
variety of bottom is found in this stretch of the Coast in contrast to
the predominantly rocky bottom north of the Cape. The tidal range is
greater north of the Caps, ranging from about six feet at Provincetown
to 20 feet at some Maine points, South of the Gape, the range is much
lower, averaging legs than four feet. These factors have a direct in-
fluence on marine life, espscially the fish species in each region.

6. Possibly another reason why most migratory fish end their north-
ward movement in the area south of Cape Cod is that this region is better
protected from the weather and heavy sees of the open ocean, Long Island
Sound, Narragensett Bay, and Bugzards Bay are almost completely protected,
while Block Island, Vineyard and Nantucket Sounds are partially protected.

7+ The gport-fish species inhabiting the waters off the New England
coast vary greatly in thelr habitat requirements. A4S a genseral ruvle, the
reglon south of Gaps Cod is more favorable for the majority of specles
considered to besport fish while those fish spacies which are the object

of the commerclial fisheries- inhabit the reglon east and north of the Caps.

MARINE GAME FISH OF iV ENGLAND

8« Of the several hundred species of fish that inhabit the sea off
the New England coast, only 30 are regarded as . sport figh, These
are generally classified into three main groups, the pelagic fishes which
frequent the deep water off the coast, the shore fish, commonly found in
the shallow waters near the shoreline, and the ground fishes who live on

or near the bottom,
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_ PELAGIC SPORT FISH

9, This group contains the bigagémé fish including sword-
fish, tuna, marlin and mako shark, Catching these large and sporty
fish 1s usually an expensive undertaking since lérge boats and
specialized tackle must be used, | ' |
| SWORDFISH

10. fTo anglers,‘the swordfish or-broadbill; is probably the
richest trophy obtainable, since it 1s exceedingly difficult to cateh
with rod and reel, The best-known_angling grounds 1n New JFngland are
Block Island Sound and adjacent wgters during July and August,

11, Very little ie known mbout swordfish, They are found close
to our éoaats only in large sizee usually from 200 to 400 poundé ﬁut.aomen
times over 1,000 pounds, Very younérapccimenﬁ have'been reported from
the Gulf.Stream.Off Florida to Cuba, but breeding grounds have not been
located on this side of the Atlantic. Both egzs and young have been
taken from the Mediterranéan and young swordfish are common around
Hawaii. Pfobably, like tuna, they'ﬁigrate vagt dlstancee gcross the
oceans, but the course and extent of these migrations have not been
determined., Nothing is known about‘thelgrowth, age, or abundancé of
swordfish, No important questions about the swordfich can be,énawered
without scientific research on a trans.oceanic and international scale,

TUNA

12.. The tunas are a world-wide resource, ranging over vast dis-

tances and migrating across oceans, They cqmpriee an important fishery wherever

found. United States clitizens have a‘large stake in thie marine wealth,
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for tunas support the most valuable cenning industry in this country,
and they are of great recresationel wvalue to thousands of énglerse

13, On the Atlantic coast, the tunas have e slightly darker flesh
and were formerly considered to be less desirable.for cerining than their
Pacific reiatives. The potential commercial fishery for tuna has been slow
to develop in New-Eﬁgland. On the other hand, they roach thelr largest size
in the Atlantio Ocean and are a prized sport fish being pursued by éporﬁSn
ﬁen from Florida to Nova Scotia, | |

1)te The bluefin tuna has a more northerly distribution than either the
yellowfin or skipjack and attains & larger size than any of the other tunasg,
On our Atlantic const, where it is fairly common from.Maryland to Newfoundland
during a few months of the year, the bluefin may reach a weight of 1,500
pounds, the largest size attained by this species anywhere in the world,
Schoecl tuna of 100 pounds or less are common from New Jersey to Cape Cod.
Largar fish, once callsd horse mackerel, predominate in the north on both
the American and the European sides of the Atlantie, During recent yoars,
inereasing quantities have been taken by commercial fighermen in fish traps
and with hooks and lines, harpoons, or nets. It is a favorite with anglers,
belng taken by rod and line trolling, drifting and chumming.

MARLIN

15, Marlins are the big-game fish of warm tropical and subtropical
seas, Like the swordfish and tunas they are distributed arcund the world
and probably migrate over great distances, On the New Englend coast two

gspecies of marlins occur, the whits or "skillagallee", and the blue marlin,
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Only the white marlin is at all common inshore and renges in

the area south of Cape Code. This is the smallest member of

the famiiy and ranges up to 150 pounds., The blue marlin is

not uncommon in the Guli' Stream but is only rarely takenm by the

- New Englend anglers This speciés reaches a weight of over 1,000
poundse. Other then the fact that small speéimena have bsen taken
in the Gulf Stream in South Atlentic waters, nothing is known

of the life history of this family.

KAKO SHARK

16« MNost marine sport fishermen only occasionally encounter
or catoh sharks. Usually the small sand shﬁrk is take# while bottom
fishing or a larger species is taken while chﬁﬁming for tuna. In
recent years, howevef, it has been discovered that the mako shark,
a member of the meckerel shark grbup, is full the-eqqal of most
big-game fish in size and spofting qualities, since it leads often
when hooked. As a result, én increasing nqmber of deep-water angieré

have added this fish to their bip-zame listse. The mako is a
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large, exceedingly swift shark, reaching a length of over ten feet, They
are usually found well offshore and on fhe surface during the dsytime,
gpending much of the time baskipg with their dorsal fins protruding from
the water, At night they crulse closer to shore.

.17. Other members of the shark group, such as the blue shark, are
taken occasionally, bdut they lack the sporting qualities of the mako,
Iike most big-game fish, 1little is known of the mako's life history,
habits, or range,

INSHORE GAME FISH

18, This group contains the most widely sought marine sport
figh, including the striped basas, bluefish, weakfish, and mackerel, 1In
addition it includes such anadromous fish a® smelt, shad, and white
perch, All of these fish are migratory to a degree ranging from local
" migrations to thousands of miles in the case of the bluefisgh,

| STRIPED BASS

19, The striped bass is the premier sport fish in New England. It
ie the big.gzame fish of the average salt-water angler and is responeible
for most of the fishing effort along the New England coast. A vicious,
bull-like fighter, the bass has a long history as a sporting fleh,

o, ‘Iﬂ colonial days huge schools of bass were common along the
New England coast as far north as New Brunswick, The colonists netted
or handlined such quantities during this period that in 1639 the first
law protecting this species was passed by the General Court of the

Mascachusetts Bay Colony.
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21, Bass fishing declined during‘the'ensuing.yeérs as the need for fish
for food lessened, However, éport fighing for this Bpeéies_oontinued in -
a smali degree and developed into striped bass clubs compoégd of relatively
wealthy individuals who constructed "bass steands", & platform erected on
the rocks of the choice bass concentration points; Each aﬁgler'used hande
made rods and reels, and was accompanied by a'"chumhér"‘and_aH"gaffef“.

The art of attracting bass by chumming with cut meﬁhadén was handed down
from father to son in those deys. At several points along the Rhode -
Island and Massachusetts coasts, such as Newport and Narrééansett, Marthats
Vineyard and Cuttyhunk, the rémains of such stends afé"still to be seen.

22, - The recent history §f gtriped baSs‘fishing may be saidrto begin
with the teking of the present world record fish in 1913; a 7Z=pounders
The challenge presented in attempting to‘Beat,this record has attracted
thousands of anglers into the sport. The lure is heightened by the fact
that larger fish are available és is.éﬁown by the netting of a 125-pound
bass in North Caroline and the occesional sighting of"huge bess. in the
surf or offshore waters. The fact that many fish epproaching this recor&-
are taken every year adds to this'épirit of competition, |

23+ Porhaps mofe is known concerning the hebitsz of striped bass then
any other marine sport fish. Records of its abundence, range, and feeding
hebits date back to the 1706'5. Ité breeding habits were studied during
the 1800's when efforts were made to re-esteblish breeding stocks in
rivers depleted by overfishing, Fishing during the winter was apperently
very effective in reducing the native stocks of bass in New England rivers,
At thet time of year, the bass‘are sluggish and concentrate in the
desper holeg in the river and netting was highly productive.
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The migrations of bass have been studied since 1931 when the U, 8. Fish
and Wildlife Service tagged bass in Chesapeake Bay; Siﬁce that tiﬁe

basg have been taéged in meny locelities along the coast and thé regultent
dat& have added much to the kmowledge of bass migrations, However, the

. date. collected thus far are not conolusive in determining the mlgrations,
or 1aok of them, in the several bass concentration arsas,

Eh. The striped bass can also lay claim to holding the record for
réstrictions plaoed on its capture, The legislatures of Connectiocut,
Messachusetts and New Hampshire have déolared the bass +o be a hook and -
line fish,aﬁd prohibited netting in Staté waterses Rhode Island sports=
men are endeavoring to have a similar blill passed, Most Atlantioc Coast
states have & 16~inch minimum length limit, and Maine has a sithishnperu
dey beg limit. In additiqn; Chesapeake Bay anglers are not allowed to
keep any bass over 15 pounds in Marylend and 25 pounds in Virginia.

These restrictions are of immense importence ‘to the New England'anglér
since the Chesapeake Bay spdwning grounds are thought by some %o contribute
ag ﬁuch‘as 90 percent of the bass migrating to the New England Coast

during peek spawning yearse

BLUEFISH
25« The blusfish is & pelagloc species of widespread distribution in
different parts of the world. It is an excellent food fish and is sur=
passed by none as a sport fish. The commercisl catch in qu Englend in
1950-52 averaged about 130,000 pounds, Sport fishermen take bluefish
chiefly by,trolling, chumming or surfeasting with artificial lures. The quane

tity teken by englers has never been dstermined accufately, but it is estimated
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to be at least double the commercial c¢atch. The bluefish is néted‘for
its speed,_faghting ability, snd viciousness. These factors make it the
favorite of many saitwwéter anglers who drop-everything and‘get ﬁut their
tackle at the first report that Uthe blues ars in',

264The biology and life habits of the bluefish have not been studied
in detai; in this country, and our knowladge is only that obtainsd by
occagional and incideﬁtal obServatidnsu. Bluefish {travel in dense schools
and are extremely voracious; feeding on all kinds of small fishes. Theyi.
are migratory but thelr movements are erratic and are probably controlled
by hydrcgraphic conditions. They are taken in the winter in southern
Florida, thgn off the Carolinaé‘in Mafch and April, off New Jersey in
April and May, and off southern New.England.from earlyAsummer to mid-fall,

27eBluefigh are belisved to spawn in May or June, probably offshore.
Young bluefish of the year's spawning come inshore in léte May or Juns
end growth during the firét summey is rapid. At this time they are knoun
a8 snepper blues ﬁnd prbvide abundent sport with iight tackle, Snapper
blues average about é.pound in weight end the older fish will average from

three to five pounds, The rod and reel record is over 20 pounds,

MACKEREL

28, The mackerel is much like the bluefish in its h&bits in that its
range covers & major portion of the Atlantic Ocean; it travels in huge -

schoolss and is subjectto violent changes in gbundance. These changes
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are at least partly the result of wide variabiom in the size of annusl
broods. This difference is further incressed by the fact that there are
two types of year broods, one of which makes an important contribution to
the commercial and sport fishery for many.yela.rs while the other soon disg-
appearss Flucttations in catch are elsc csuséd by variation in habits |
of the fish, resulting from changing envirommsnt,.

29, Mapkerel spewn from Cape Hetteras.to the southern part of the
Gulf of St. Lawrence, the prinéipal spewning areas being located between
Chea.ap_ea.ke Bay snd Cepe Cod Bay, The average female produces 500,000

oggde The eggs drift in the water for four to ten days while they in~

. cubates and the yoimg pass through .the larwal.stage and grow to be a

third of an inch long in about L0 days, two inches long in about three
monthe, Adult mackerel average about a fgo}, in length and a2 pound in
woight bub records go as.high s 20 inches and three end & half pounds.
30, ﬁhen,available, mackerel are esgerly sought by both the
commercial fisherman and salt water anglerse. It is a very sporty fish

on. k¥ight tackle, and ls-a cholce table fish.
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| WEAKFISH. IR -

31The weakfish is a.fiéhlof.many'ngmes, In New England waters it is
.galled Squeteague or squet; further south another variety is known as
sea trout since it closely resembles in shape and color the inland fresh-
water trout. The name weakfish;probably.arosé dge to the soft mouth |
which is characteristic of ite family;j This'fdcﬁ in no wey détracts from
ite high sporting qualities, in fact;-it adds zest to the sport since |
the weakfish mist be played éarefully by the angler at all times.

32Jrha weékfish is the moét économically importantlspecies of* the enﬁire
Croaker family in the Middle Atlantic Stateérwhere millions éf pounds may
be teken by the coﬁmercial fisﬁermen;‘ Its range normally extends from
Cape Cod to Florida but siﬁce it is subject to population fluctuations,
it may be absent in the extremes of its range for lengthy periods of tims.
‘For instance, it has not been common for the past sevéral'years in Massa-
chusetts” or Rhode Island waters bﬁt is an important sporﬁ figh along the
Connecticut coast. |

33.The weakfish spawns from May to September in the region from Cape

Cod to the Carolinas. The eggs are liberated in the water and float for
. several deys before hatching. Thirty pounds is the record weight for

this species but the average fish is about two to ilres pounds.

1@
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- GROUND FISH
34, ~Ground fish is the term applied to many species of fish that
live on or near the bottom, These fish are the mainstay of the

commercial fishing fleet and many tons of the geveral varleties are taken

by the salt-water angler. Althkouszh striped Basa, bluefish, and weakfish

are the primary prize of the'experienced angler, the groundfish catch

far exceeds the,caféh of all other gZroups both in numbers and wéight.

This ie due to the fact that groundfish during the fishing season are
usually sedentary in thelr habite and once'the habitat is located thé
angler is almost alﬁays certain to encounter fish at this location, In
contrast, the.striped bass "hlitz" or bluefish “glut“,'terma denoting
plenty.of fish and fast action, may last from an hour to seferal weeks at
any one locatlen, In actuslity, the several specles of groundfish are the
chief source of sport for the tyro and a majority of the experts, since,
in addition to thelr avellability, they ére numerbus encugh to satiéfy the

moet ardent of anglers,

FLUKE

35. The fluke or summer flounder must be rated high among the sport
groundfish of the Atlantic Coast, It is a large and voracious member
of the flatfish family running uﬁ to 26 pounds. The aversge size is
over three pounds but "doormats" up to 10 pounds are not uncommon in
deep water. ‘Fluke travel in great numbere on the feedlng grounds and
will tzke almost any bait, In fact, one of the best fluke baits is a
strip of fluke, It is not easily landed since 1t has amazing speed and

knows how to use the leverage of its broad, flat body., Tt ie a shoal
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water fish, most‘éommon in summer from tide mark out to 50 feet, and
prefers sandy or mddy bottons where it lies partially buried awaiting its prty
usnally small fish or eels. Some tagglng hes been done in an effort %o
tréoe the seascnal migrations of these fish. Most of the larger fish
appsar to spend the summer in northernlrégions-mnorthern New Jersey,

Long Iélaﬁd, and southern New England--while the smaller fish tend to

be distributed from SOﬁthern New Jersey to the Virginia Capes. Flounders
that have reaéhed a length of 12 iﬁcheé 6f more appear to have a tendency
~to return year after year t§ the same summer areas where they were tagged
anid released.

| 36e Information on the spawning of fluke is meager. It is believed thaﬁ
the fish spawn in the late fall or early winter, when they are moving
offshore or have reached the offshore winter area. In the early apring
and summer more young fish (less then one year old) are found-in ths in-
shore waters of Virginia, including the lower regiom of Chesapeake Bay,
than in.more northern coastal areas. From this it is assumed that the

~ southern range of the spscies 'ma.y be the most productive spawning and
nursery region, from which migrations take place in later years to |

northern fishing grounds.

WINTER FLOUNDER
37¢ The winter flounder is so called becauéé it is one of the few fish
available to the angler during cold weather. This member of the flatfish
group occurs from ﬁabrador to Georgla and is usually found on sandy or
mddy botbtoms. It 1s a small fish rarely reaching 15 inches in‘length

or & weight of two and a half pounds. Winter flounder spawn in the -

IIT-14

/RS



e

winter and spring in depths of ane to three fathoms. The eggs sink to

the bottom and stick together in small clusters. The fish grdw rapidly

and become sexually mature at & %o 10 inches and 3 to 4 years of age.
The fish are.relatively non-migratory, moving only to cooler waters out~
side the bays in summer and back to inside waters in winter., This fish
is the blackback flounder of commerce and millions of pounds are taken

annually by trawlers on ths fishing bankas,

SCUP

38, The scup or porgy is an important sport fish bacause of its constant
a?ailability and readiness to accept therangler's‘baitg‘ This gilvery,
irridescent fish provides fine sport on light tackle from the Caroclinas
to Caps Cod.

39¢ Scup spawn in the inshors waters and bays of New Jersey, Lonhg
Islaﬁd,.and southern New England from May to August, but chiefly in June.
The sume coastal areas serve as nursery grounds., Scup reach an average
length of ébout four inches at the end of the first summer, and by the

fifth year have attalned an average length of 10 inches and an average

weight of three-fourths of a pound. The maximum length reborted is 18

inches. #Most of the commercial catch consists of fish ranging from

three~fourths to one and one-half pounds. Scup move northward and

toward shore in the spring, southward, and offshore in fall, The annual

W

.catech of the New England commercial fisheries in recent years has been

ebout six million pounds, of which a little over half is normally taken

in the winter trawl fishery.
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- TAUTOG _
Lo In Massachusetts and Rhode Island this fish is called the tautog,
. or more simply "tog", 1n“connecticut, it is known as the Blaakfish. I
is a fish of the rocks, wrecks, arnd piling in ité raﬁgé from Cape God to
the Delaware Capss. In these aress it feeds largely on mcliusks and
crustaceans which its powerful testh are capable of crushing.

I3 Tavtog provides two periods of good fishing, the first on theix
 return to shallow inshore waters in the spring after spinding the winte:x
| in deep water and the second in the late summer and fall after spawnihg
which again tekes place in desp water.

L2e The tautog reaches a length of over three feet and weighs ov;r 22
pounds. However, anything over 10 pounds is considered a large fish.
It takes bait readily, but is not easily captured., Its dogged fight tq
return to its sanctuary in the rovkpile rivals the efforts of the better
known sport fish. This‘fish ig undoubtedly responsible for the loss of
more terminal tackle than any other fish since line or lsader will not
long endure if the fish, as often happens, does get back to its retreat.

L3, The sporting catch‘of this species in New England is many times
the commercial catech, which in 1953 was over 130,000 pounds. During the
winter, the.tautog retires into_deebér water lying ih the mud or in
crevices of rocks usually in a torpid state. Fluctuations in the supply
of this fish parallel the character of the winters, for great numbers are

| killed by unusually severe winter weather.
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LlLe Although the sea bass are momt common in the Middle Atlantic States,
close to 900,000 pounds were taken by New England commercial fishermen in
1952, In addition, many thousands of pounds are taken by sport fishermen.
Like the tautog, the sea bass is a fish of the rocky bottom and, in
general, the habits of the two species are similar. The sea bass spawns
from May to July, depending on the latitude. The eggs are free floating
and hateh in about five days. It is a close relative of the striped bass,
but unlike the bass, the gexes are somewhat different in appsarance in
that the male fin rays are considerably longer.

L54The sea bass adults, fish up to eight pounds, tend to keep offshore

while the young are apt to be in shallow bays.

| - KINGFISH

li64The kingfish is a elose relative of the weakfish and, in general,
has much the same hablits and range; It is, however, a smallar‘fish slinze
& large specimen will reach only about 17 inches and a weight of two or
three pounds. |

17, This species is also called whiting, king whiting, or sea sabls.

It is taken mostly when fishing for fluke or other groundfish.

"POLLOCK
L8, The pollock, often called the Boston bluéfish, is an important
‘gportfish in the region north of Cape Cod. During the spring and fall
it comes into the shallow inshore waters where it can be taken by surf-
casting or from small boats. During warm weather large party boats are

used in the deep waters far offshors., Fish ranging up to 30 pounds are
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taken occasionally but the average adult welghs about four pounds. N

Li9,The pollock is an impbrtant commercial fish,.almost 27 million
pounds being teken in 1953, Important as the species is to the United '
States fishing industry, little is known about its biology, or extent of
the resource in American waters. |

50+ Pollock spawn off the mouth of Massachusetts Bay from October
through‘February. The egg is bﬁoyant and is slightly less than 1/20th
of an inch In diameter; it hatches in six to nine days, depending on
temperature, and the larvae are less than 1/5th of an inch 1ong. The
young drift near the surface for several months, then gradually settle
to the bottom. In the Bay of Fundy, polldck,averagexfive to six_inches
by the second spring and about 12 incheé by the third spring. By the
fourth summer, thaf is, at three and a half years of age, the fish are
ffom 1 to 18% inches long. The growth rate in the Guif of Maine and

along the Massachusetts coast is not known.

oD

51.The cod is & deep-water species that follows the cold-water currents
from the sub-Arctic to Cape Hatteras. Its value as & commercial fish
is well-known and, in addition, is a fine sport fish since it arrives
in inshore waters when the southern migration of other game fish starts.
52The cod is taken the year round by anglers in Maine, New Hemp-

shire and Massachusetts and in the winter by southern New England fisher-

‘men when it comes into shallow water. g
53 It is & comparatively large fish, the record weight being 211 h

pounds. The rod and reel record is 57 pounds. The average fiéh teken,

howsver, 1ies within the 10-20 pound rangs. ~
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Other members of the cod family teksn occasionally by salt-water

. anglers are haddock, cusk, and ling. Like the cod, they inhabit the

cold, deep watera of the northern Atlantic.

TOMCOD
5l The tomecod is a small relative of the cod, seldom exceeding a foot
in length, or a pound in weight. It is noted, however, as the small boys'
delight, since it is easily taken from docks and bridges on almost any
avéilable bait. The tomcod comés into shallow water from November to

February to spawn in the region from Labrador to Virginia.

CTWWER
55 The cunner is, for all practical sporting purposes, a smell edition
of the tautog. It is the most northern representative of the lirasse
family which typically inhabit tropical waters. |
564 Anglers seldom deliberately seek cumners but teke them incidentally
to fishing for tautog and other botitom Species; An cccasional large
specimen of about two pounds provides good sport but the great majority

taken are small, being less than a foot in length.
ECONOMIC VALURS

57 The survey to gather data indicatiné the extent and velus of the
marine sport fishery in New England was initiated by contacting the
approprilate dbpartment in each State to obtain a list of persons most
familiar with this activity. A total of 63 persons was contacted directly
for their estimates regarding the various phases of the survey. Further

data were obtained from additional people who were consulted by the
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direct contacts. The data presented'are the combined estimates of at
least 150 persons most familiar with the marine sport fiéhery in New
Englend.

58, The questions asked were designed to indicate the present value of

equipment invested in the marinq sport fishery, i.e., boats and tackle,
and the annual expenditures made by marine anglers.

59, The survey was originally planned 8o that at lsast two persons in
each coastal county would be contacted. In practice, it was found that
more were usuelly required. For example, elevsn contacts were made in
Barnstable County, Massachusetts (Cape Cod) before all areas were covered.
In only a few counties was it feasible to follow the original plan. |

é0, Bach person questioned was. requested to estimate the number and
average value of the privatelywownéd inboard and outbﬁard boats used for
fishing, the wumber of boat and shore anglers and the average wvalue of
tackle owned by these anglers in his locality. These.datazssult in the
value of equipment invested in the marine sport fishery in each State as
shown in Table pb, Estimates were gathered in all Néw England coastal
states except Mzine. In Maine it was reported that thers is only a very
8light interest in salt-water sport fishing, mostly by summer residents.
The tuna charter boats, however, were estimated to handle 5,000 anglers.
The total number of boaté shown is not the total number of boats in any
one state. For example, in Connecticut, it is estimated that there are
over 30,000 Boats of all types. OCohtacts were requested to iﬁclude in

their estimates only those boats which wers used by sports fishermen.

I11-20
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Table 2b - Estimated value of
marine sport fishing equipment in New England

Inboard  Total Outboard  Total Total 32239 state
State Boats Value Boats Value Anglers Value Total
Conn 4, 870 $25,500,000 8,780 $3,893,000. 93,825 $9,101,025  §38,495,025
R. 1. 1,355 7,392,500 2,775 951,000 27,675 3,270,000 11,613,500
Mess. 1,845 5,235,235 15,785 3,851,540 112,115 9,632, 855 17,719,630
§. H. € 800,000 155  Bu,250 5,630 140,750 595,000
Maine No data - No data - 5,000 No data - —ce
Totals 8,150 $38,527,735 27,495 $8,749,700 2,245 $21,144,630  $68,423,155




Data in Teble 26 show that Connecticut owtstrips all other New England
States in the number of inboard boats used in the marine spoct fishery.
This is & logigal development since Connecticub does .not have the type
of coastline or the surf conditiona ‘to promote the sport of surfeasiing.
The Connecticut angler is thus practically forced to fish from boats.
The reverse 1s true in Massachusetis and Rhode Island. Hsre hundreds of

.miles of smooth, sandy beaches are available and since thé gtriped bass
and blusfish can be taken close to shore, surfcasting from the beash is
enjoyed by ﬁhousands of anglers.

61, The estimated average value of inboard boats in Connecticut ranged
from $15,000 to $3,000 with an average valus of $5,329. In Rhode Island
the estimates were: '$14;000_- $1,800, averagé $5,455; in Massachusetts,
$6,000 - $1,800, average $2,842; The only estimate avallable in.New '
Hampshire puts the average value of inboards in that state at an even
$5,000,

62, The thousands of summer residents alqng the shore whe own outhoazrd
boats and moﬂors are responéible for the big Jead enjoyed by Massachusetts
in this division. An interesting comparison was brought out Ey the esti-
mated average values of outboard boats for each State. The averages
were: $443 for Gonhecticut, $342 for Rhode Island, $244 for Massachusetts

and §$350 for New Hampshire. The disparity in averages may be best ex-
pleined by the fact that Connecticut outboard owhers prefer the larger
16 to 18 foot boats with 15-25 horsepower'engines, Since the better
fishing in Long Island and Block Island Sounds is ét a considerable dis-

tance from shore, the Connecticut angler found long ago that larger craft

are not .only faster but mich safer,
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63, Mbst of the fiahing from outboard boats in Massachusetts and Rhode
Island is done in the sheltered bays and coves of Narragansstt and Buzzards
Bays., Hencoe the larger and more powerful craft are not essential Tor the
majority of the boat anglers in those Statos.

&, The estimated number of selt-water anglers in each State is also
given on Table 26, In comparison to the number of fresh-water anglers only
Rhode Island has more of the salt-wnter variéty,-é?,é?S to 22,269; “The lattor
figure represents the number of fresh-water fishing licenses sold in 1953,
Connecticut comes next with 93,825 salt-water angle;s-gslcompared to 101,799
fresh-wator licenses sold in 1953, laine and lew Hempshire {resh-water
license sales far outstrip salt-water estimetes while the 209,283 licenses
sold in Massachusetts is about double the estimated ﬁumber of merine englers.
The survey did not attempt to determine what pe:ééntégeﬁof englers fished
both fresh and salt water although it is known thaiy mény anglers engage in
both activitiesg, Also, the survoy did not atﬁempt to determine tﬁe number
of marine anglers that fished in two or more 3tates. Since it is known that
some anglers follow the fish concentrations it is poé&ibie that the estimates
include duplications.

65, 'The total value of tackle for each sta£e was obtained by ﬁultiplyh
ing the total'number of fishermen by ﬁhe estimated value of the tackle owned
by the average sportsmen. In Connecticut, this figure was $97. In Rhode
Island, the average merine angler was estimated to have $118 worth of tackle,
while #77 was the estimate for Massachusetts anglerses Since NGw-H&mpshire
anglers use largoly inexpensive hand line equipment, their avermge tackle
vas estimated to be only $25.
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46, Included in the total for Massachusetts is the sum of one million
dollers representing the value of the "beach buggies" in that State, The
beach buggy is a specially-rigged motor vehicle used by surf fishermon to
travel on the beaches in quest of sport fish. The basic wvehicle may be
anything from an ancient Model-A Ford'td a late model station wagon or
pickup trubk. ‘The four-wheel drive jeep is quito popular, The car is
| fitted with 820 x 15 or 900 x 13 tires and as many gadgets and alterations
ag the owner finds necessary or desirsble. Since many surfcasters spend from
seyeral days to & week or moré at a stretoh on the beach, some of these
vehicles are rather elaborately equipped, |

67. 1t was estimated tha£ there are 1,000 of these vehicles in lasst
chusetta, 850 being wmembers of the Massachusetts Beach Buggy Association,
end that the average value was &1,000. lo date werc collected on beach
buggies in the other New England Statés.

68, It should be pointed out that most contacts, when furnishing date,
emphaéized that they felt the estimates were on the conservative side, This
. point was elso stressed by several of the State agencies who cooperated in
| andlyzing the dataol

69. Since this survey is the first in this field, the State agencies
had no formal basis of comparison, their general knowledge of the situation,
however, inclined them to feel that the results were reasonable, but conservative,

70« The estimates, if teken to be stafewide totals, are definitely on
the conservative side since the data do not include sailboats, which ﬁre
used occasionally for fishing, nor do they include a good share of the boats

owned by snglers who bring the boats to the shore on trailers or on top of
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the car itself, Further, it was not possible 4o include the outboard motors
owned by salb-water englers and used on rentod boats. The wvalue of these
alone would undoubtedly add considerably %o the total value.

71, Table 27 reflects the estimates on the annual expenditures for
marine sport fishing in New Englands Included ars ermual operation and
maintensnce cests of inboard snd outboard boats and the estimated anmual
expenditurcs of anglers.

Ta&l@ 27 - Eabimated amnual expenditures for
marine sport fisning in Hew Emgl&né

fperation end maintenance Enrlers
inboard "~ Outboard expenditures Total
Comn. §3,652,500 $1,975,500 & 1,691,250 $10,319,25¢
Re I 1,016,250 621,375 1,383,750 3,024,375
Masse 1,383,750 3,551,625 11,361,500 16,296,875
N. H. €0,000 34,875 110,750 235,625
yaine  No date o deta 100,000 100,000
Total $6,112,500 86,186,375 817,677,250 829,976,125

72« The avorage smaual operation and maintenance costs of both inboard
and outboard beate were sscursd from six be tysrd sperators, twe in aash
of the three southern Hew England States. These eatimates renged from £750
to $1,200 and averaged $1,000 for inboards, snd from $200 to {500, aversging
$300 for outboardse These ssbimotes inelude all costs of owning snd operating
these boats, such as depreciatlon (2 lsrge item), gos and oll, repalirs, tazes,
jnsurence, rsplassment of gear, painting and caulking, mooring and storsage
charges, snd miscellaneous items. Egtimates were highest in Connectiecut and
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lowsst in Massachusetts, However, with one exceptiom, all contacts agrsed
thet the amounts that could be charged to sport fishing wsre 8756 for ine
bosrds and %225 for outboards, i.e. 75 percent of the total expenses. Thus
the operation snd maintensnce costs ere the result of multiplying the number
of boats in each State by these figures,

73, Anglers! expenditures were determined as follows: Estimates as to
the number of fishing trips taken by the average anpler were collecteds These
aversged out to ten trips per man per year, The cost per trip was then esti-
mated on an average basis. The list of items considered included, replace-
ment of tackle and gear; boat, locker, and motor rentals; bait purchased;

transportation to and from the coast; meals and lodging; special clothing

purchased and other miscellaneous items. This included the rentals of charter
and party boatse

7ie In Connecticut and Rhode Island, the cost per trip was estimated
o be 45,00 or a total of {50 a year per angler, In Kassachusetts, the cost
per trip vas estimated to be 310 or $100 a year while the MNew Haupshire figure
wag 225,00 per vear, or $2,50 per trip. The reason for the additional cost
in Massachusetts was primerily the added travel to and from the fishing areass
The reverse is trus in New Hampshire where few people outside of those living
on the coast, either permanent residents or summer vacetionists, fish in the
6CoaN,

75 These figures for each State multiplied by the estimated number of
anglers in each State result in the total anglers! expanditures.

76e It is here repeated for emphesis that the deta are nothing more
then sstimates gathered to indicate in a general way the extent of the marine
sport fishery,
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77+ Plate 2. shows the facilities available to the marine sport flsherwan.
Included on the masp are the boat liveries which rent rowboais or skirfs, with
or without outhosrd motors; sell beit and teckle end furnish lockers and
mooring sitscs for the privately-owned inboard and outboard boats, Charter
boets and party boats are also depicted. Charter boats are 20 to I foot
oruisers thet pursue big-gems fish such as tuna and carry from four to six
anglers, Party boats ars larger craft, up to 150 feet long, that carry from
20 4o 100 anglers end seek the groundfish in the area.

78, The survey revealed that better than half of these facilities have
come inte being since 1945,

79« It is interesting to note that the consensus Among the boat livery
operators was that their businmess has incressed over 300 percent since the
end of World Viar II and that all indications point Lo continued expansione
Mo date were collected on the use of these facilities by smglers or the
amounts of morey invested in the land, boats, snd equipment.

80, Fow date are availeble from States outsidgﬂthe“region as to the
expenditure of marine sports fishermens To date, New Jersey, Californies, end
¥Maryland are the only statee to uandertake such work. 1Im 1948, the U.S. Fish
end Wildlifs Service made & survey of the sports fishery of New Jersey end
Long Islend., This survey considered only the charter and party boat businsss
and did not include privately-owned boats. The survey showed that in 19L48
there wore approximatsly 1000 vessels in the sports fishing flest of which
00 or mors were of the charter boat typs. These boa%a wore cabln crulssrs,
ﬁsually of the 25 to ;5 foot class, The investment in these boats averaged
$15,000 and the toital investment was over $9,000,000. There were 100 party
boats, average value also $15,000, representing en invesiment of epproximately

$6,000,000, The total investwent in boats and eguipment in Hew Jerssy iun
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1918 was thus estimated to be $15,000,000

8l. Since there arc about 200 charter and perty boats and about 2,000
rental outboards in the New England States, and if the average wvalue per
boat were the same, over $6,000,000 could be added to the value of the marine
sports fishery in New England.

82, No date are available to indicate the value of the bait and tackle
shops or boat liveries, The sum invested in these businesses, if they could
be ascertained, would add considerebly to the marine sport fishery valuce

83, In 1953, the California Fish end Game Depertment compiled deta on
the sverage daily expenditure of fishing for striped bass, salmon and
steelhead trout in that state by salt-water anglers, Average expenditure
for striped bass fishing was 79,18 per daye. For salmon the average wes
£16409; for steelhead it was {1E.1ll.

8lie In 1952, the laryland Department of Research and Education made
an economic study of the liaryland tidewater sport fisherys, In this study
it was reported that there were sabout 100,000 fishermen in this aresa,
the average annual expenditure per fisherman was 96,06 giving & total
annuel expenditure in laryland of $9,606,000,

85, The above date for Californie and larylend compare favorably with
the estimates obtained for New England marine sport fisheriiene

DISCUSSION

86, The ecomomic survey of the marine sport fishery indicates that
this activity is an importent recreational and economic factor in the
region. In addition to the estimated total of oLy, 215 anglers,

sbout 2,000 individuals are estimated to be directly concerned with this
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activity for all or a good part of their livelihood. These include the
personnel.of boat yards and liveries, bait and tackle shops, and thé“J,sf
operators of charter and party boats. In addition, many persons.are
engéged irdirectly in catering to the salt-water angler. These inelnde
sporting goods salssmen and mamufacturers, dealers and commercial fisher-
men who supply bait, clothing manufacturers and salesmen, boat and motor
salesmen and many othefs. | |

87. Since the mérine sport fisherman is estimated to spend cloze %o
30 million dollars anhually, it is now possible to indicate the stimulus
of the marine rescurces of the Ablantic Ozean to the ecanonw of New
England. In 1952, the latest year for which data are available, the
commercial fishermen received over 41 million dollars for their catch
as sold from the bhoat. The shellfish satch in that year was worth over

26 million dollars. There are no data available as fo the amounts spent

" by commercial fishermen nor are data available as to the recreational

and food value of game fish.,

88e During the survej an attempt was made to determine the present
status of the marine sports fishery and thé problems that may affect the
present or potential status of the sport.

89, The only major problem uncovered was the conflict between the
commercial fisherman and the sporting angler. This situation has been
smoldering for a long time. As previously pointed out, this conflict
erupted once before and resulted in a victory for the sportsmen when
laﬁs were passed prohibiting the commercial netting of striped bass in

Connecticut, Massachusetts and New Hempshiree Rhodé Islend has & similer

bill under consideration.
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90, The latest phase of the conflisct has ‘to do with the effect of the
ctter trawl net used by the éommercial fishermeng The otter trawl is &
huge bag net that is dragged close to the bottom, the mouth of ﬁhich is
kept open by two huge wooden otter boards or "doors". These nets are
mainly used to take the groundfish on the banks lying far offshore. In
recent years, however, the groundfish in southern New England waters
have become scarce, particularly the species of the fl?under group. As
a result, the commercial fisheimen df:Conneeticut and Rhode Island have
turned to the so~called #trash® fishery. This is the term used by the
industry to denote the fish taken to be manufactured into fertili.zer,
chemlcals, and other mlscsllansous items. The trash fishery is not
selective and does take all spscies of fish. Table‘28‘ shows the sport
fish teken by commercial fishermen in 1952. The total weight of all
gspecles is 44,559,300 pounds. The trash fish catch was 53,012,200 ﬁounds
in that year. The game fish catch made up 4.9 percent of the total
poundage and 12.5 percent of the tobal wvalue., In contrast, the trash
fishery made up 6.0 percent of the tdtal.wéighﬁ buﬁ the $457,798 received
for these fish was only 1.l percent of the total value.

91, The commrciel trash fishermen were reported to affect the supply
of spﬁrt fish in two ways. First, they were alleged to take quantities
of sport fish, and sesond, the trawl neits were supposedly vexy destructive
by ®"tearing up the bottom® to the detrimenﬁ of ail marine life including
sport fish,

92, Qther problems_mantionad include pollution and channel dredging

for navigation. These activitles were reported to affect the habitat of

. DL

- fish and to cover the bottoms with silt or other debris. These latter
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‘factors are localimed, however, and were not considered too seriens.

93, The trash fishery situation is, however; a major problem and is
So recognized by all concerned with the marine resources. The Saltonstall~
kennedy Bill, legislation passed by the 83zd Congress to aid the commer~
- elal fishing industry by promoting resesrch and technisal develcpment
has, as one of its mejor research projests, a study 6f the trash fishery -
to determine the effects of inshore dragging on the bottom, on lobster
operations and on sport and other sp@cies'of fish., A 60~foot researszh
vessel will be acquired at a cost of $85,000 and an annual operating
budget of $75,000 i3 propogad.

Slie Although research work on the life histories and ﬁabitat of gars |
fish was not mentioned as a problem affecting the status of the marine
sport fishsry, some of the people contacted did point out the psucity
of knowledge conterning most species. Population studiés, effects of
polintion and barriers, such as dams in rivers, were all mentioned as
subjects for intensivé investigation.

954 Some of the‘projaets outlined in the SaltonstallmKennedy bill
will be of great assistancse to the marine sport fishery even though the
objective of the research is to assist the commercial fishery. Biologi-
cal studies of such fish as flounders and mackerel which are both spoxt
and commeréial fish are propcsed. A study of environmental factors will
be oflgreat assistance in determining the cause and effests of migrations

and other biclogical phenomena.
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Table 28-- Commeroial catch of sport fish

in New Englend ~ 1052

Spercies Poundg Yalue
Bluefish 139,000 $ 27,747
Bonito 71 800 ot
Cunner 6,900 ' 201
Flounder 14,851,300 1,986,647
Fluke 6,860,700 1,308,431
Mackerel 12,525,100 954,660
Scup 6,807,400 ‘ 391,860
Sea Bass 860,700 - 70,126
Shad - 578,000 70,051
Striped Bass 161,100 ‘ » 39,003
Swordfish 301,700 112,361
Tautog 130,200 6,412
Tuna 1,145,900 142,960
Weakfish 5,600 ‘ 806

44,559,300 $5,153,963

g6e To date, there has been little or no.reasarch work done on any
sport fish except the striped bass, tuna, weakfish, and shad. This work
has been spasmodic thus far bu£ in the case of the striped bass, at least,
a well-organized, coordinated research program has been launehed. This
program was the result of the action by the Atlantic States Marine
Fisheries Comnission in getting up a striped bass committees. _This commlttos
‘ sponsored the Cooperative Federal~State Striped Bass Research Program and
all states in the range of the striped bass from Florida to Massachusettis
have Indicatsd that they would partlcipate. The research work to be
carried out by the states may ultimately result in an expenditure of
$55,000 to $70,000 apnually., As this program gets underway, it is possible
that other sport fish species may be included.
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97. Another problem that may become of importance iﬁzthe future is
the increase in numbers of englers participating in the.sppfﬁ. Although
most marine sport fishermen will travel considerable diétances to the
better fishing arees, the time will come, if 1% is not already here, when
the demend o increase the local facilities will be made. In Connecticutb,
where the situation is becoming acute in some localitieé, the State Board
of Pisheries and Game has recognized this problem and‘ip its program of
land ecquisition will purchase coastal sccess points which will be devew
loped for both car parking and boat launchinge The cooperation of other
public agencies owning coastal property will be sought to incorporate
fishing facilities such as bodﬁ launching sites, suitable parking aresas,
capping of brealwaters, etcs., on these properties. Hassachusetts is
considering 8 similar programs. In Rhode Island, plans for the construction
of two fishing plers, each G00 feet long, are being considered. This is
not a problem of any*magnitude.at the present time, however, since at
most boet yards and other facilities, expansion programs are underway or
are being planneds The economic returns of these endeevors are considerabie
and most of the owners of sport fishing facilities are willing and able
to zpake the necessary adjustments to keep up with the demsnd,

SUMMARY

o8, A sﬁrvey of the extent and value of the merine sport fishery in
New England was made from July to October, 1954. Estimates as to the
number of boats, anglers participating, velue of tackle, and annual

expenditures were gathered from sbout 150 persons. These people were
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| réportedly among the best informed regarding salt-water fishing in their
localities.

99 The survey resulted in an estimated total of $68,423,155 invested
in boats and tackle and an annual expenditure of $29,976,125 for all
coagtal New England Statgss; An eatimated to‘c.a.l of 244,245 anglers par-
tlcipated in the sport, |

100, The only major problem uncovered. on the survey was the long-estab~
lished conflict betwsen the commercial and sport fishermen. The solution
to the pi'oblem will require extensive research, education and cooperation
of both groups.

101, Studies on the life histories of some important sport fish are
underway and the provisions of the Saltonstall-Kennedy Bill will further
aj.d in needed research.

102, The survey revealed that the marine sport fishery had increased
tremendously since the end of World War II in regard to the numhers par-
ticipating and the facilities available to anglers. Ths consensug of
those primarily concerned with the sport was that they expected g still
.grea‘ber parvicipation and that they would be able to handle the increase
expacted. |

103 he sconomic data presented shows that the tremendous development
of the New England marine sport fishery is méking this activity an im-

portant economic factor in the region.
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SECTIQN IV -~ WILDLIFE WETLANDS IN THE NEW ENGLANDYNEW YOHK KEGION
INTRODUCTIOH

1. A'wildlife wetland is a unique biological habitat. Although
the several types differ widely, all life psculiar to it depends on
the fact that it is wet. Drain it and the habitat and its assoociated
wildlife are destroyed.

2+ Wetlands are the habitat of mipgratory waterfowl, which the
United States is bhound by internationul treaty to prsserve, and fur
animals, the basis of ths valuable fur industry. In addition, coastal
salt marshes are important as habitat for commercially important fish
and shellfishe It is apparent that any loss of wetland habitat of
value to these threo groups is cause for oconcern.

3+« The recent inéraased rate of destruction of weltlands by agri-
cultural drainage throughout the United Statss has resultsd in heavy
lossas of wildlife habitat, partioularly in the vital waterfpwl nosting
regions of the Great Plains. In an effort to solve the problem, the
Fish and Wildlifle Service has embarked on a program to inventorj ‘tha
remaining wetlonds of the United States in an effort to fit these areas,
and the wildlife dependent on them, into all plans for utilization of
lands and waters for economic purposes. Sinee watsrfowl are partiocular-
ly affecfed, the emphasis on the wetland survey is being given to this
group of wildlife, |

Lie In the Netiomwide wetlands program, the Fish and Wildlife Ser-
vioe has divided wetlands into 20 types. Major groupings are fresh,

inland saline, coastal fresh and coastal saline areas. In addition
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each‘wefland is evaluated according to its value to.waterfowl.and
the aoréages of the ssveral wetland types in each area are deter-
mined.,
SCOPE OF WETILAND SURYEYS

- 5+ The formation of'the several types of wetlands areas is
oontrﬁlled by the geology, topography, soils, olimate, and other
oharacteristiocs of the general area in which the wetland lies. Thse |
- wetlands inventory, thersfore, OOnsidered'the physiographic regions
~and the &se_by waterfowl in‘arriving at the regions to be gtudied.
In New England and Néw York the coastal wetlands, both on thé Atlantio
Ocean and on the Great Lekes, are of primary importqnce. Wetlands
along the‘major rivers, auch;as the Hudson; St. Lawrence, ﬁnﬂ Conne-
goticut were inoluded. Iﬁland, the marshes in the Finger Lakes area
of New York, around Lake Cﬁamplaiﬁ end the lakes of Maine are of vital
importance to waterfowl. In addition to these inland wetlands, the
inland-bogé and marshes of Kaine, in-soﬁtheastern Magsachusetts and in
the laeke plains area of New York are of material wvalue to waterfowl,

The areas desceribed above wers estimated to include the wetlandg

utilized by 90 porcent of the waberfowl inhabliing the regione Laks of

time prevented a survey of all inland reglons in the New England-New York

Regione. 7
METHODS USED IN WETLAND INVENTORY
6., Excellent base maps were available for the wetlands inventory
in the topographic maps of the U. S, Géologioal'survey. the Coast and

Geodetio Survey and the Army Engineerss Since the survey was limited
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Wetlands. Types 16 and 38! coastal salt marsh. Massachusetts. New England-New York Region.




to wetlands over L0 scrss in size, all wetlands could be located
readily on these mapse In somz cases, the wetland type was depioted
on the mape. The majority of wetlands were classified as to type by
inspeoting U. S. Soil Conservation Service serial photographs with a
stereoscope and by cheoking areas of doubtful classification in the
fielde All of the coastal marshes were classified in the field since
the stersoscope could not differentiate betweon the coastal marsh
wotland typese

Te After the type and acreage data were obtained, the waterfowl
biolozists of the State Fish and Game Department evaluated the arease.
The breakdovm included high, moderate, low, and negligible values and
referred only to waterfowl usage.

RESULTS

8¢ The data obtained on the wetlands survey in New England and
New York showed that this region conteained 15 of the 20 Nationmwide
wetland typese It has all of the inland fresh-water wetlands group,
all of the coastal fresh-watsr group and three of the five coastal
saline group. A description of these types and their values to water-
fowl is ziven below,

ae Inland fresh areas.

Type 1 = Seasonally flooded basins or flats. Soil

covered with water during variable seasonsble periods. In the New
England=New York Region this type is found mainly on the river bottoms.
It is used by ducks for feeding when flooded. This type was not in=-
oluded in the inventory as such. It was included with other types,

generally types 2, 3, 6, and 7

IV-3



Type 2 = Fresh meadows. T4 soil of this type is

waterlogged and contains such vegetation as sedges, rushes, grasses,
and various broadleafed plants. It is used mostly as feeding grounds
by waterfowl but, where favorable conditions occur, some nesting takes
place.

Type 3 - Shallow fresh marshes. This type borders

lakes, ponds, and deep marshes, or it may fill shallow, wet areas to
a depth of six inches. The vegetation is composed of such speoies as
oattails, bulrushes, and arrowheadss. A very important type in ths
New England-New York Region, it is used for nesting and feedinge

Type !y - Deep fresh marshes. This type is covered by

from six inches to three feet of water and contains vegetation of
oattails, reed, wildrice, and buirushes. It is the most important
inland type for waterfowl and is used for feeding, and in some cases,
nesting.

Type 5 - Open fresh water. Inland water is of variable

depth up to 10 feet in lakes, ponds, and reservoirs. Vegetation is of
pondweeds, water lilies, coontail, and other aquatioc forms. When
fringed by marsh or when aquatio vegetation is plentiful, this type is
of high value for waterfowl.

Type 6 - Shrub swamps. The soil in this Uype is usually

waterlogged and it may bse covered with as much as six inches of water.
It contains such vegetation as alders, buttonbush, and dogwoodse This
type is not too importent as far as waterfowl are concerned, although
wood and black ducks feed in it occasionally when it borders open water

or ocontains shallow poolse.

IVl
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Type T ~ Wooded swampse Ths soil 1s waterlogged and

often covsred with as muoch as one foobt of watere The vegetation
consists of irses such as rsd or silver mapls, elm, or csdare. This
type is important to wood and black dusks for nesting end fseding
when it borders open watsr.

Type 8 - Bogs. This typs 1s fairly common in New York
and Maine. The acid soil is usually watsrlogpged and contains both
woody and herbaceous plants of the heath family as well as sedges and
sphagnum mosse Liks the wooded swamp, it iz important to waterfowl
only where 1t borders opsn water.

be Coasgtal frezh arens.

Type 12 - Shallow frash marshes is similar to Type 3

of the Inland series in physicel charsctaristics, but borders coastal
marshes where at high tide it is coversd with as much as six inches

of watere The Glant Reed, Phrssmites compmnis, is common in this type.

Other plant spsoies are bulrush, thressguare, and catiaile Whers ths
reed is not too dense, it is importsnt ms cover fur mizrating end nest-
ing ducks end es feeding grounds.

Type 13 = Desp fresh marshese. The soil is coversd at

average high tide with as much as three feet of water. This type
contains such vegetation as wildrice, bulrush, and pickerslweeds It
is of high wvalus as feeding snd nssting grounds for ducks.

Type 1) - Open fresh water. The water is of wvariable

depth looated in tidal rivers and sounds. Vegetation of pondwsods,
naiads and wild celery. It is ap important type for waterfowl due to

its food=producing ability.
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g, Coastal saline areas

Fype 15 - Selt flats. This type occurs 1n the New
England-New York Region coastal mlins marshes only as small basine,
usunlly less then 50 feet in diemeter. It is not common, 2nd the
total acreaze ie estimated at not more then 1,000 acres. Vegetatlon
1g sperse or patchy and is made up of such specles 2z saltgrass,
glasswort, and seablite. It is not of significant importance to

waterfowl.

Type 16 - S2lt meadows. Although the soil of this

type is waterlogged, it is coversd only by the storm or other higher-
than-average tides. The vegetation is largely saltmesdcw cordgrass
with patches of saltgrass. In the fresher parts, threcsgvsre and
flesbanes occur. This type is of value to waterfowl 1f it contains
ponds and potholes. Unfortunately, practically all of this type

has been ditched for mosquito control.

Type 18 - Regularly flooded galt mershes., The soll

of this type is covered at averaze high tide with as muck as three
fest of water. Vegetation is mainly saltmarsh cordgrass. It 1s
used very much by feeding ducks and geese, particularly where ponds
containing sago pondweed, horned pondweed, end widgeongrsssare
present.

Type 19 = Sounds and bays. This type contalns open

water of varlabledspths affected by tidel action, ¥or the purposes

of this inventory, this open water type is divided into two parts,

1v-6
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T&pe 19 1s defined as the area exposed at mean low tide; in other
vords, the mud fiats or other bottom types which conceivably can be
diked and filled. Type 19-P, not included in this inventory, is the
oren water seaward from the mean low tide line. The mud flats are
of high value to black ducks and the shallow water areas over shell-
fish beds are utilized heavily by diving ducks,

9. The results of the wetland survey in each State are given
in Tables 29 to 35. These tables show the value and acresge of each
wetland type. The totsl wetland acreage classified during the inven~
tory in New England and New York 1s 928,105 acres. Of this totsl,
278,084 acres are of high value, 167,973 are of moderate value,
299,001 are low in velue, while 183,047 are graded negligible in
value,

PHRES2T AND FUTURE WETLANDS PROGRAMS

10. The foregoing wes & presentation of the first phase of
thewtlands progream of tie Fish and Wildlife Service. The second
and third phases are not underway and will be continued.

11. The second prhese is =n inventory of the permanent water
areas of significant velue to waterfowl. Included here are the
lakes, reservoirs, rivers, and ocean waters known to be used vy
waterfowl to the extent that these sreas would be included in a
State-wide waterfowl msncgement program, This survey will determine

the location and acreuge of these permanent areas only.
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12. The third phase is entitled the habitat preservation
progrsm. The completed wetlands inventory not only determined the
quantitative and qu: 1itative aspects of waterfowl habitat but also
gathered data on the causes of wetlands destruction. Drainage of
wetlands for sgricultural purposes, 80 common in the Middle West,
was of importance only in the lake plains area of New York., It
was determined, however, that filling of wetlands for housing, indus=
trial development, roads, and other purposes was of serious pro-
portions in thre coaste.l areas of Long Islend and Connecticut.
Ditching for moscuito control in coastal msrshes wrs also an importent
destructive factor in that it draired the shallow pools which are

high in value for watertowl.

13, The third phese is designed to attenptu to combat the
unnecessary loss of valueble watertowl habitat.

14. As a first step, all pertinent date on all wetlands
evaluated as high or moderate will be gethered. This includes the
noting of any activity which will tend to decrease the watertowl
value of the area. If any of these areess are found to be vulnerable,
thedta collected will be used to attempt to save the area for
wildlife.

15. These programs have barely gotten underway and no progress
candbs reported. However, in view of the need for a coordinsted
waterrowl management plan, the wetlands program will be vigorously

tforwarded by both State and Federal agencies concerned with the problem.
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Weclands., Types 5, 8, 7 and 8, inland freshwater swamp and ?jdg. m,ma. New England-New York Region.



Table 20 - State'summary

Wetland classification and evalustion

New Englend-New York Region

Few York S
: Total acreage

- Category Type High Moderate Low  Negligible ‘by-typea
Inland fresh 2 2,400 750 1,615 305 - 5,070
3 8,260 2,360 2,670 H35 13,725

% 10,370 . 3,325 195 10 13,900

5 925 535 295 45 1,200

b 3,975 2, 850 L, 880 355 12,060

7 3,06 13,10 38,930 17,670 100,775

g 1,000 10 40 1,180 2,230

Coabtal fresh 12 2,680 2,075 1.é10 . 1,080 7,045
13 1,380 150 435 -1,965

14 115 30 20 165

Coastel saline 16 15,525 6,215 2,235 880 24, 855
18 7,225 2,465 1,600 240 11,530

19 14,92% 1,770 920 40 17,655

State totals 99,845 35,645 55,04y 22,240 212,775
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able 30 - State summery

Wetland classification and evaluation

New England-New York Region

Maine

Type High

- Mode'_rat,e Low  Negligible

Total acreage

Category - by types
Inland fresh 1 760 - 70 - | '330'
2 120 1,450 1,480 1,805 4, 895
'3 970 1,510 1,060 50 3,590
BOL,770 1,295 800 5 3,770 -
5 316 1,255 790 15 2,430
b {30 3s125 9,000 3,785 17,840
1 190 24,000 (5,585 b4y 695 172,830
8 71,130 - 17,700 43,270 9,975 78735
Coastal fresh 12 2,100 620 -  w 2,720
13 1.300 - 100 - 1,900
i 3,100 -~ 105 - - 3,205
Goastal saline 16 80 m— 6,210 == b, 290
18 . 200 0 L2 - 2,455
19 80,830 — . —— | — . ;‘50;83@‘. -
108,140 52,2125 iuo.355 _80.290 - 381, 320

Totals

Iv-10
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Table 31 - State summary
Wetland classification and evaluation

New Enzland~New York Reglon

New Hampshire

Moderate - Low

Total acreage

Category Type High ‘Negligible by types
Inland fresh 2 110 - - - 110
3 970 25 315 500 1, 870
4 50 - ~= - 50
5 125 - - - 125
1 130 50 - — 180

8 310 —~— 125 800 1,235 -
Coastal fresh 12 15 255 80 - 350
| 15 - 50 - - 50
c§asta1 saline 16 120 4,170 995 - 5,285
18 15 265 95 - 315
19 3,860 — —-— - 3, 860
Totals 5,705 4,815 1,670 1,300 13,490
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_  Table 32 - State BUNmAry
Wetland classification and evaluation

_ -_?:New':--En'gla.nd,_-'bTew York Reglon

Vermont _ .
‘ N o N Total acreage

Category Type High Moderate  Low - Negligible - by types
Inla.nﬁ fresh 2 - | - 300 163 1"29(-)' - 1.753

3 1,128 1,95 180 - 3,243

4 2.926 485 10 - 3,421

5 15 370 15 .- 400

6 - l+60 3,690 490 - b, 6li0

7 610 2,751 | 9,602 7,626 20,589

8 1,532 == 2,495 o 4,027
Totals 6,671 9,531 12,955 8,916 38,073

Iv-12
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- Wetland classification and evaluation

" Table 33 - State summary

" New England-iew York Region

Massachusetts L
: - B Total acre-
Category Type High Moderate Low Negligible age by types
Inlend freeh R 95 15 150 360
o 2 1,5 4,325 3,620 1,550 10, 840
3 1,60 2,120 1,635 190 54555
1,35 500 315 260 2,450
5 915 1,490 985 130 31520
é 3,720 8,505 10,175 5,430 27,830
7 2,370 14,375 53,775 41,440 111,960
8 20 160 55 10 2l5
Coastal fresh 12 925 515 865 — 2, 305
1% 110 650 370 ~— 1,130
L 170 - 5 -— 175
doastal galine 16 12,925 15,040 5,955 - 34,520
18 2,760 . 2,885 2,295 - 7+ 940
19 18,460 4,110 — - 22,870
Totals 46,645 5k, 670 80,225 49,160 231,700
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. 7able 34 - State summary
Wetland classification and evaluation

~New Englend-Wew York Hegionm

| i'connécticu$.=“r _

' ‘ , _ : Total acre-
Category Type High Moderate Low Negligible - ~ age by types
Tnland freeh 2 Wwg o 39 109 ‘296

3 a5 s 33 96 o

¥ o35 | 38 Y -3 S 108

6 259 "175 122 70 626

| 7 255 212 232 399 S 1,158
Constal fresh 12 1,002' 1,864 1,118 718 4,702
| | 13 991 43 241 | 71 1,740
W 3 60 110 60 | 260

Coastal saline 16 1,368 2,875 2;096 | 1,157 7,496
18 1,265 456 W3 73 2,037

19 1,270 1,585 515 950 4, 320

Potals 6.898 8,012 4,761

3,726 _ 23, 397
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Table 35 ~ State summary

~Wetlsnd clagsification and evaluation
- New England~New York Region

Bhode Island -

e " Total acre-
Category Type High - Moderate  Low Negligible _ age by types
Inland fresh 2 25 20 150 18 415

| | 3 190 160 %0 130 900

by 80 5 85 10 180

5 1,035 20 15 70 - 1,200

6 40 335 205 550 1,130

7 - 95 1,685 16,370 18,150

g - - 425 - 425

 Coastal fLregh 12 - 5 30 5 ko
| | 13 - 1% - 25 155

| 1 2,320 115 - 5 -~ 2,440

' Coastal saline 16 - 710 635 15 1, 360
' 18 - 350 295 - 6U5
19 190 120 -- -- 310

Totals 3, 860 2,065 3,990 17,415 27,350
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